


8 kimace (2 yaca B Heeo, Bcero 68 yacos) YMK O.C.I'adpuensin @IOC

HOACHUTEJIBHASA 3AIIUCKA

JlanHast mporpamMma KOHKPETHU3UPYET COJEpkKaHUE CTaHJapTa, Aa€T paclpeiesieHue y4eOHbIX 4acoB IO pasjesiaM Kypca, IMOCIeI0BaTeIbHOCTb
W3YYEHHUS TEM U Pa3J/IeoB ¢ YYETOM MEXIPEIMETHBIX U MPEJAMETHBIX CBS3EH, JIOTUKU Y4eOHOTO MpOIIecca, BO3PACTHBIX OCOOCHHOCTEN ydaIuxcsl.
XuMusi, KaK OJIHa U3 OCHOBOIIOJIATAIONINX 00JIacTe €CTeCTBO3HAHUS, SIBISIETCSI HEOTHEMJIEMOM YacThi0 00pa30BaHMs MIKOJLHUKOB. Kaxkibrit
YeJIOBEK KUBET B MHUPE BEIIECTB, IO3TOMY OH JOJKEH MMETh OCHOBBI (DYH/JaMEHTaNIbHBIX 3HAHUM M0 XUMUH (XMMHYECKass CUMBOJIMKA, XUMUYECKHE
MOHATHS, (PAKThl, OCHOBHBIE 3aKOHBI W TEOPUHU), MO3BOJISIIOIIKME BBIPAOOTaTh IMPEICTABICHHS O COCTAaBE BEIIECTB, MX CTPOCHMH, NMPEBPAILECHUSX,
MPaKTUYECKOM HCHOJIb30BAaHUH, a TaKKe€ 00 OMAacCHOCTH, KOTOPYIO OHM MOTYT IpeJICTaBisATh. M3ydas XuMHIo, ydaliuecs y3HAIOT O MaTepHalbHOM
€/IMHCTBE BCEX BEILECTB OKPY)KAIOIIEr0 MUpa, 0OYCIOBIEHHOCTH CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHMEM, IIO3HABAEMOCTH M MPEACKa3yeMO CTH
XMUMHUYECKUX ABJIEHUH. V3ydeHne CBOMCTB BEIIECTB M UX MPEBpAILEHUI CIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBIIIJIEHHS, a MpaKkTH4eckasi padoTa ¢
BelecTBaMu (1a0OpaTOpPHBIE OMBITHI) — TPYAOIIOOMIO, aKKYpaTHOCTH U coOpaHHocTU. Ha mpumepe Xxumuum ydaiquecs: MojydaroT HPEICTaBIECHUS O
METO/1aX MO3HAHUS, XapaKTEPHBIX JJIsl €CTECTBEHHBIX HayK (IKCIIEPUMEHTAIbHOM U TEOPETUUYECKOM).

3a ocHoBY paboueii mMporpaMMbl B3sTa IporpamMma Kypca xumuu mias 8-11 kmaccoB o0rmeoOpasoBaTenbHBIX yupeskaenuii (arop O.C. Tabpuensn),
pekomeHnoBanHas [lemapramMeHTOM 00pa30oBaTENbHBIX IPOTpaMM M CTAaHIAPTOB oOmero obpazoBaHus MwuHHCTEpcTBa oOpazoBanus P®, omyOnmkoBaHHas
usnatenscTBoM «/Ipoda» B 2010 roay.
[Ipenmaraembie MaTepraibl pa3paboTaHbl HA OCHOBE aBTOPCKOM mporpammel O.C.I'abpuensHa, cooTBeTcTByOMIeH DeneparbHOMY KOMITOHEHTY | 0Cy TapcTBEHHOTO
cTaHmapTa o0Iero oopa3oBaHus U JOMyIleHHOW MuHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit deaeparuu (O.C.Iabpuensau [Iporpamma Kypca XUMHH IS
8-11 wiraccoB 0011e00pa3oBaTENbHBIX YUPSKICHUI — 2-€ u3Manue, nepepadboranHoe u gomnoiaHeHHoe — M.: Ilpoda, 2010.).
ABTOpPCKOii mporpaMme co0TBeTCTBYeT yueOHHK: «Xumus 8 kiaace»2018 r.

B aBTOpCKYyTO MporpaMMy BHECEHBI CIIETYIONINE H3MEHEHHUS:

1.YBeanuyeHo 4uciio 4acoB HAa U3YUCHUE TEM:

- «BBenenue» 5 gacoB BMecTO 4 4acoB 3a cUeT BKIFOUCHHUS MPAKTHIeCKUX padbot Nel u Ne2.

- Tema 3 «CoenvHeHHSI XUMUYECKUX 3JIEMEHTOB» 10 15 dacoB BMecTo 12 4acoB 3a cUeT BKIFOUEHUS MpakTudeckux padot Ne3 m NeS.

- Tema Ned «3MeHeHUs, TPOUCXOAIIKME C BemecTBaMu» 12 yacoB BMecto 10 4acoB 3a cyeT BKIIOUEHUS MTPAKTHIECKON paboThl No4.

- Tema Ne6 «PactBopenme. PactBopbl. CBOICTBa pPacTBOPOB 3JEKTPOIUTOB» 22 dYaca BMECTO 18 9acoB 3a cUET BKIIOUEHHS MpakThdeckux pabor Ne§, 9.
[Ipaktuyeckas padora Ne6,7 HUCKITIOUEHBI, T.K. ONBITHI U3 ATUX PaOOT MOBTOPSIOTCS B MPakTH4IecKoi padore Ne§.

Takum 00pa3oMm, IpakTHUECKHe padOThl, COCTABIIAIOLINE TEMY 5 M TeMy 7, paclpeAeieHsl 10 APYTUM TeMaM Kypca B COOTBETCTBUHU C HU3y4aeMbIM MaTEpHaJIOM
(mymepanus npaktayeckux pador no yaeouuky O.C. 'abpuensna 2013r. usnanus)

2.YBeJM4eHO YKCII0 YacoB Ha M3ydeHne BBeaenus ams usydeHus nHCTpykTaxka o Th mpaBwit noBeneHus u paboThl B KaOMHETe XUMHUH. Y MEHBIIEHO YKCII0 YacoB
Ha U3y4yeHue TeMbl 1 «ATOMBI XMMHUYECKUX 3J1eMeHTOB» ¢ 10 yacoB 10 7 4acoB, T.K. MOHATHE 00 M30TONAaX paccMaTpuBaeTcs Ha ypoke « OCHOBHBIE CBEIECHUS O
CTPOEHUU aTOMOB». YBeJIHW4YEeHO 4KciI0 4acoB Ha M3ydeHUe TeMbl Ne3«CoenmHEeHHs XMMHUYECKMX 3JIEMEHTOB» B CBSI3M C TPYAHOCTSAMH B DEIICHUU 3a/1ad Ha
HaxO0X/IEHUE MAacCOBOW JIOJIM BEIIECTBA. YBEJIMYEHO YHCIIO YacoB Ha u3ydeHHe TeMbl Ned «lI3MeHeHHs], MpOoUCXOoAsIue C BEIMIECTBAMIY, T.K. BKIIIOUEHA TeMa O
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MIOHSITUH CKOPOCTH XMMHUYECKOH pEaKIMK U BO3HUKAIOT 3aTPyIHEHMs IIPU pacueTax Mo ypaBHEHHAM XMMUYECKHX PEaKIHUi. YBeJIW4eHO YHCIIO YacOB Ha U3y4YEeHUE
TeMbl NeS« PactBopenue u pactBopsl. OBPy, T. K.IpoBOAUTCS FO0Bas K.p. 32 Kypc 8 Ki1acca ¥ BOSHUKAEeT HEOOXOAUMOCTb CUCTEMHOI0 000 01IeH sl BCETO y4eOHOro
MaTepuaa U3y4eHHOr 0 3a rofl.

3.3 aBTOpckoil mporpaMMmbl HMCKJIOYEHA dYacTb y4ueOHOro MaTepHala, KOTOPBIH OTCYTCTBYeT B 00s3aTEbHOM MHHHUMYME COJAEPYKaHHs OCHOBHBIX
00pa3zoBaTeNbHBIX MPOrpaMM Uil OCHOBHOW ILKOJBI, TAKXKE HMCKIIOUEHBI HEKOTOpHIE JAEMOHCTPALMOHHBIE ONBITHL W JabopaTopHble paboOThl M3-3a HEOOCTaTKa
BpEMEHH Ha MX BBITIOIHEHHE MPH 2 Yacax B HEMEN0, TaK KaK aBTOpPCKas porpaMma mpeaycMaTtpuBaer 2/3 yaca B HEJemIo.

Konkpernbie TpeOoBaHHS K YPOBHIO MOATOTOBKH BBITYCKHUKOB ONPEIENEHbI IS Ka)I0r0 YPOKa M BKIIOUYEHBI B IIOYPOYHOE ILIAHUPOBAHHE.

B noypounom mnanupoBanuu B rpade «l3ydaemblie BOMPOChDy KYpPCHBOM BBIIENICH MaTeprai, KOTOPbIH MOAJISKUT U3yUCHUIO, HO HE BKIItOYaeTcs B TpeOoBaHUs K
YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

HcxoaHbIMU JOKYMEHTAMHU /Il COCTABJIEHHS PUMepa padoueii mporpaMMbl SIBUINCh.

[puka3 MunoOpHayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxaeHnn u BBeaeHuu B aeiictBue ®I'OC OO0»

[Mpuka3 MunobOprayku ot 17.05.2012 Ne 413 «O06 yrBepxkaeHun u BBeneHuu B nelicteue ®I'OC cpeanero( moaHoro) odmero oopazoBaHus»

3. TIucemo MunucrepcTBa obpazoBanust 1 Hayku P® ot 19 ampenst 201 1r. Ne03-255 «O BBenennu ¢enepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTebHBIX
CTaHIApTOB OOIIETr0 00pa30oBaHUD»

4. Tlpuka3z MunoopHayku Poccun ot 7 uronst 2012 1. Ne 24480 «O0 yTBepkIeHHH (eiepaabHOro rocyIapCTBEHHOI0 00pa30BaTe/IbHOTO CTaHAapTa
cpenHero (TIOJTHOTO) 00IIero 00pa3oBaHUD»

5. @enepaabHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO 001Iero oOpa3zoBanus (mprka3z MuHuCTepcTBa 00pa30BaHMs U HAY KU

Poccuiickoit ®emepartuu ot 17 mexkabps 2010 r. Ne 1897)
6. IIpumMepHbIe MPOrpaMMBbI IO YUeOHBIM IpeaMeraM (enepaibHOro 06a3uCHOro yu4eOHOro miaHa.

N =

MecTo Kypca B y4eOHOM ILIaHe.
[Iporpamma paccuntana Ha 68 yacoB (2 yaca B HEZIENI0), B TOM YHCJI€ HA KOHTPOJIbHBIE pa0OThI- 4 yaca, MPaKTUYECKHE PabOThl —7 4acoB.
CopneprkaHue nporpaMMbl HaIIPaBJICHO HA OCBOEHHE YUalIUMKCS 3HaHUH, yMEHUH U HaBBIKOB HAa 0A30BOM YpPOBHE.



enun u 3aga4n paGoyeil MporpaMmbI:

Henun n3yuenus xuMuu B 8 Kiacce:
* OCBOEHHE BaXHEHUIINX 3HAHUI 00 OCHOBHBIX HOHATHAX M 3aKOHAX XUMUH, XUMHYECKOH CHMBOJIUKE,

* OBJIAQJICHUE YMEHUSMHU HAOJIOJIaTh XUMUUYECKHUE SIBIICHUSI, IPOBOJUTH XUMUUYECKUM IKCIIEPUMEHT, TPOU3BOJUTH PacueTbl HaA OCHOBE XMMHUYECKHUX

(dhopMyJT BENIECTB ¥ YPAaBHCHUN XUMHUYECKUX PEAKIIHIA;

* pa3BUTHE I[I03HABATEIBHBIX HWHTEPECOB U HWHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B TIPOLIECCE MPOBEACHHUS XUMUYECKOTO SKCIIEPUMEHTA,
CaMOCTOSITEJILHOTO MMPUOOPETEHNS 3HAHUN B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HEHHBIMU MOTPEOHOCTSIMU;

* BOCIHTAaHHE OTHONICHHUS K XMMHH KaK K OJTHOMY U3 (DyHTaMEHTATbHBIX KOMIIOHEHTOB €CTECTBO3SHAHMSI M JJIEMEHTY OOIIEeYEeIIOBEYECKON KYIIbTYPHI;

* TPUMEHEHUE TOJYYCHHBIX 3HAHUW U yYMEHHH aJisi O€30MacHOTO HMCIOJIb30BaHUSI BEIIECTB UM MaTEpHAIOB B OBITY, CEIILCKOM XO3SIMCTBE M Ha
MPOU3BOJCTBE, PCIICHUS MPAKTUYECKUX 3a7a4 B TMOBCEHEBHOM >KHM3HU, MPEAYNPEKIACHUS SBJICHUN, HAHOCSIIMX BpPEI 3J0POBBIO UYEJIOBEKAa M
OKpYXKarollen cperne.

3agaum:
1.ChopmupoBaTh 3HaHHE OCHOBHBIX TTOHSATHH U 3aKOHOB XUMUU;
2. BocrnuThIBaThH 00IIEUYEIIOBEYCCKYIO KYIBTYPY;
3. Yuuth HaOMI0AaTh, MPUMEHSITH MIOTyYEeHHBIC 3HAHUSI HAa TIPAKTHKE.

JIMYHOCTHBIMH pPe3yJabTaTaMH H3yUEHUS MpeaMeTa «XUMHUD» B 8 KJTacce SBISIOTCS CIASAYIONNE YMEHUS:

® 0CO3HABaTh CJMHCTBO U IIEJIOCTHOCTb OKPY)KAIOIIEr0 MHPA, BO3MOXKHOCTH €T0 TMO3HABAEMOCTH M OOBSICHHUMOCTH Ha OCHOBE JOCTHXKCHHI
HayKH;

® [IOCTENIEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOEC MHUPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTh W TOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM
YHUCJIC U B paMKaX CaMOCTOSITEIILHOM NEATETLHOCTH BHE IITKOJIBI,

® OIICHUBATD KU3HCHHBIC CUTYAIIMH C TOYKH 3PEHHS 0€30MMacHOro 00pas3a >KU3HU U COXPAaHEHUS 37I0POBbS;

® OIICHUBATDH IKOJOTUYECKUN PUCK B3aHMOOTHOIIICHUI YEJIOBEKA U TIPUPOIBI.

L4 q)OpMI/IpOBaTB 9KOJIOTHYCECKOC MBINIJICHUC: YMCHHUC OLICHUBATL CBOKO ACATCIIBHOCTD U IMOCTYIIKU APYIrUX J'IIOI[CIZ C TOYKH 3PCHHUA COXPAHCHHA
OKPY)KaIOHICﬁ Cp€Aabl - rapaHTa )XU3HH U 6JIaFOHOJIy‘~II/IH J'IIO,I[CIZ Ha 3eMiie.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH U3YyYeHHs Kypca «XuMush» siBjseTcss GopMUpPOBaHMEe YHUBEPCAJbHBIX Y4eOHbIX AeiicTBuil (Y'Y /).
Pecynamusnvie YYI.

® CaMOCTOSITENIbHO OOHApYKUBATh U (POPMYIUPOBATH YUEOHYIO IPOOIEMY, ONPEAEIATH L1eb yUeOHOM NeaTelbHOCTH;

® BBI/IBUT'aTbh BEPCHUU PCHICHUA HpO6HeMBI, 0CO3HaBaTh KOHEYHBIH pe3yJIbTarT, BBI6I/IpaTL U3 NPCIJIOKCHHBIX U UCKATh CaAMOCTOATCIIBHO CpCACTBA
JAOCTHIXKCHUA LICIIN,

® COCTABJIATDH (I/IHI[I/IBI/II[yaJ'IBHO HJIn B rpynne) IIJTaH PCILICHUA HpO6J’ICMLI;
L4 pa60Ta51 110 1JIaHy, CBCPATH CBOU JIENCTBHUS C 1IEIIbIO H, IIpu HCOGXOI[I/IMOCTI/I, HCIIPABJIATDH OIITHOKH CaMOCTOATCIIBbHO,




® B TMAJIOrC € YUYHUTCICM COBCPHICHCTBOBATH CAMOCTOSATCIILHO BI:IpaGOTaHHBIe KPHUTCPHUU OLICHKHU.

Tloznasamenvuvie YYJ/I:

® AaHAIM3UPOBATh, CPABHUBATD, KIacCU(UIIMPOBATH U 00001AaTh (PAaKTHI U SBJICHUS. BBISIBIATS NPUYHMHBI U CIIEACTBUS MPOCTHIX SBICHHH.

® OCYIIECTBIIATH CPABHEHHUE, KIIACCU(PUKALINIO, CAMOCTOSTEILHO BBIOMPAsi OCHOBAHUS M KPUTEPHUH ISl YKa3aHHBIX JIOTHYECKUX OTIepallHii;

® CTPOUTB JIOTUYECKOE PACCYXkACHUE, BKIIIOYAIOIEE YCTAHOBICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€Hl.

® C03/1aBaTh CXEMAaTUYECKUE MOJIENH C BbIIEJICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.

® COCTaBJISATh TE3UCHI, PA3JINYHbIC BUbI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

e MpeoOpa3oBEIBATh MHPOPMALIMIO H3 OJHOTO BHJIA B IPYroil (TabiuIly B TEKCT U TIp.).

® YMETh OIpPENEATh BO3MOKHbIE MCTOYHMKU HEOOXOAMMBIX CBEACHUN, MPOU3BOJIUTH MOMCK HMH(OPMAaLMU, aHAIU3UPOBATh U OIICHUBATh €€
JOCTOBEPHOCTD.

Kommynuxamuenwvie YV/I:

CamocTosITeThHO OPraHW30BBIBATH YUEOHOE B3aMMOJICHCTBHE B TpymIe (ONMpenensTh OOIIHe MM, paclpenelisiTh POJIH, TOTOBAPHUBATHCS JIPYT C
JIPYrOM | T.1L.).

IIpeaMeTHBIMM pe3yJIbTATAMHU U3yUYEHUS MIPEAMETA SBIISIOTCS CICIYIONINE YMEHHUS:
® OCO3HAHME POJIU BEIECTB:
- OMIPENIENSITh POJIb PA3IUYHBIX BEIIECTB B IPUPOJIE U TEXHHUKE;
- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHHE XMMHUYECKUX MPOIIECCOB:
- IPUBOJIUTH IPUMEPHI XUMHUYECKUX MPOIIECCOB B MPUPO/IE;
- HaXOJIUTh YEPThl, CBUACTEILCTBYIOLIUE 00 OOMINX MpU3HAKAX XUMHUYECKUX MPOIIECCOB U UX PA3ITHUUSIX.
® CII0JIb30BaHUE XUMHUUYECKUX 3HAHUI B OBITY:
— OOBSICHATH 3HAUEHHUE BEIIECTB B KU3HU U XO34HCTBE YEJIOBEKA.
OOBSACHATH MUP C TOUKHU 3PCHUS XUMUHU:
— MEePEYHCIIATh OTINYUTEIbHbIE CBOMCTBA XMMHUUECKUX BEIIECTB;
— pa3nuyaTh OCHOBHBIE XUMUYECKHE MPOIIECCHI;
- OIpeIeNsITh OCHOBHBIE KIaCChl HEOPTaHUYECKUX BEIIECTB;
- MIOHUMATh CMBICJI XUMHUYECKUX TEPMHUHOB.
® OBJIJICHHE OCHOBAaMHU METOIOB MMO3HAHMS, XapAKTEPHBIX IS €CTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METO/Ibl XUMHUECKON Hayku (HaOII0eHIe, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHHE) U HX POJIb B O3HAHUU TPUPO/IBI;
- MPOBOJIUTH XUMUYECKHUE OMBITHI M SKCIIEPUMEHTHI U OOBSICHSITH UX PE3YIbTAThI.
® yMEHHE OIEHHBATh MOBEJICHUE YeJIOBEKa C TOUKH 3PEHUSI XUMHUUYECKOI 0€30MaCHOCTH TI0 OTHOIICHUIO K YEIOBEKY U MPUPO/IE:
- HCTIOJIH30BaTh 3HAHUS XUMHH MPU COOIIOIEHUH MPAaBUIT UCTIOIH30BAHUS OBITOBBIX XMMHUYECKUX MPENapaToB;
— pa3nuyaTh OnacHble U 0e30TacHbIe BEIIECTBA.



Paboyas mporpamma moctpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAXO0Ja. JTO JOCTUTaeTCs MyTEeM BBIWICHEHHS AUJAKTHYECKOW €AMHUIBI —
XMMUYECKOTO 3JIEMEHTA - U JAIbHEHIIIEM YCIOKHEHUU U PAaCIIMPEHUU €e: 3/1eCh TAKOBBIMHU BBICTYINAIOT (POPMBI CYIIECTBOBAHUS (CBOOOHBIE aTOMBI,
MPOCTHIE M CIIOKHBIE BelecTBa). B mporpamme ydumTBIBAETCS pealu3alus MEXIPEAMETHBIX CBs3el ¢ KypcoMm (usuku (7 xiacc) u Ouosoruu (6-7
KJIACChI), TJE JaeTCsl 3HAKOMCTBO C CTPOCHUEM aTOMa, XUMHUYECKOW OpraHu3aniei KJIeTKH 1 mpoieccaMu oOMeHa BEIIEeCTB.

OcHoBHOIi (hopMO¥i OpraHu3anuy y4eOHOTo IMpolecca sSBISETCS KIACCHO-ypOUuHasi cucTteMa. B kaduecTBe JOTMOIHUTENBHBIX (OPM OpraHu3aIiH
00pa30oBaTeNbHOTO MpOIlecca HMCIOIB3YeTCS CHUCTeMa KOHCYJIBTAIIMOHHOW MOJICPKKH, WHAMBUAYAIBHBIX 3aHATHHA, CaMOCTOSTENbHAs padoTa
yUaIIHUXCS C UCTIOIb30BaHUEM COBPEMEHHBIX HHPOPMAITHOHHBIX TEXHOJIOTHH.

[IpeoOmanaromield ¢GopMON  KOHTPOJIS BBICTYNAIOT MHUCHMEHHBIA  (CAaMOCTOSITENILHBIE M KOHTPOJBbHBIE PAaOOTBI) M YCTHBIA OIPOC
(cobecenoBanue).

COAEP)KAHUE U3YUYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenue B xumuio (6 1)

XUMHUS — HayKa O BEIIECTBAX, UX CBOMCTBAX M MPEBPAIICHUSIX.

[TonaTHE 0 XUMHYECKOM dJIEMEHTE U (hopMax €ro CylecTBOBaHUS: CBOOOHBIX aTOMaX, IPOCTHIX U CIOKHBIX BEIIECTBA

[IpeBparmienus BemecTs. OTINYHE XUMUUECKUX PEAKIIUHA OT (PU3MUECKUX SBICHUIN. POJIb XMMUU B )KU3HM YEJIOBEKA.

Kpartkue cBeneHus U3 UCTOpUU BO3SHUKHOBEHUS M pa3BuTus xumuu. [lepuon amxumuu. I[lonstue o punocodckom kamue. Xumus B X VI B.
PazButne xumun Ha Pycu. Posib 0oTedecTBEHHBIX YUCHBIX B CTAHOBJICHHHM XMMUYECKON Hayku - pabotel M. B. Jlomonocora, A. M. byrneposa, /1. U.
Meuneneena.

XuMuyeckass CHMBOJIMKA. 3HAKM XUMHYECKUX OJJIEMEHTOB W MPOUCXOXKACHHE HX Ha3BaHUil. Xumuueckue ¢opmyibl. MHAekcsl u
ko3¢ dunmenTel. OTHOCUTENBHBIEC aTOMHAS M MOJIEKYJIsIpHas Macchl. PacueT MaccoBoil 10/ XUMHUYECKOTO AJIeMeHTa 1o (hopMyJie BeIlecTBa.

[lepuoauueckas cucremMa xumuueckux sneMmentoB /. M. MenneneeBa, ee cTpykTypa: mMalible M OOJbIINE MEPUOIbI, TPYIIbI U MOATPYIIIbI
(rmaBHas u moboyHas). [lepuoauueckas cuctema Kak ClpaBoYHOE OcOOUeE IS MOJTyYEHHUS CBEACHUN O XUMUUECKUX 3JIEMEHTaX.

Pacuérnbie 3agaun. 1. HaxoxneHue OTHOCHUTENBHON MOJEKYISPHONW Macchl BEIECTBA MO €ro XUMuyeckoil (opmyne. 2. Briuucinenue
MacCOBOM JJOJM XUMUYECKOTO 3JIEMEHTAa B BELIECTBE 110 €ro popmye.

IIpakTuyeckass padora Ne 1
[IpaBuna TexHuku 0e30macHOCTH Ipu paboTe B XUMUUecKoM kabuHete. JlabopatopHoe 000pyaoBaHue U 0OpalleHUe C HUM.

IIpakTnuyeckas padora Ne 2
Habmronenue 3a ropsiiieii cCBE4OH.

IIpeaMeTHbBIE PE3YJILTATHI 00VYEHHS

Yyamuiics TOJKEH ymems:
® JCIOJIb30BaTh IIPU XAPAKTEPUCTUKE BEIECTB MOHATUSA: «AaTOM», «MOJEKYJIa», «XUMHUYECKUU DIIEMEHT», «XMMHYECKUH 3HAK, UM CHMBOID,



«BEIIECTBO», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «CBOMCTBA BEILECTB», «XMUMHUYECKHUE SIBICHUS», «(PU3MUECKHE SBICHUS»,
«KOX(PPHUIUEHTBI», «AHIIEKCBI», «OTHOCUTENbHASI aTOMHAsI Maccay, «OTHOCUTENIbHASI MOJIEKYJISIpHAs Maccay, «MaccoBasi IOJIsI DJIEMEHTay,

3HATh: IPEIMEThI U3YYEHUSI €CTECTBEHHOHAYUHBIX JUCLUILINH, B TOM YHCJIE XUMUHU; XUMUYECKHE CUMBOJIbI, UX Ha3BaHUS U IIPOU3HOILIEHUE;
KJIaccu(UIIMPOBATh BEIIECTBA IO COCTABY HA MPOCTHIE U CIIOKHBIE;

pa3nuyath: Tela U BEIIECTBA; XMMUUECKUN JIEMEHT U IPOCTOE BELIECTBO;

ONMCHIBATh: (OPMBI CYIIECTBOBAHUS XHMHUYECKUX 3JIEMEHTOB (CBOOOJHBIE aTOMBI, NPOCThIE BELIECTBA, CJIOXKHbBIE BELIECTBA); TAOJIUYHYIO
dopmy Ileproamueckoit CHUCTEMBl XMMHYECKHX JJIEMEHTOB; MOJIOKeHHE dnmeMeHta B Tabmuie [l. M. MeHneneeBa, HMCIONB3YS IOHITHS
«IIEPUOJ, «TPYIIAY, «IJIaBHAs MOArPYIIa», «I1000YHas MOATPYIIa»; CBOMCTBA BEIIECTB (TBEP/IBIX, )KUJIKUX, Fa3000pa3HbIX);

OOBSICHATH CYIIHOCTh XUMHUYECKUX SIBICHHHA (C TOYKH 3PEHHUS AaTOMHO-MOJICKYSIPHOTO YYEHHUS) W WX NPUHIMIHAAIGHOE OTINYHE OT
(bu3NYeCKUX SIBJICHUN;

XapaKTepU30BaTh: OCHOBHBIE METO/Ibl U3Y4YE€HUs €CTECTBEHHBIX JAUCLUHUILUIMH (HAOMI0EHUE, SKCIIEPUMEHT, MOIECIUPOBAHHUE); BEILIECTBO IO €ro
XUMHUYECKON (OopMyse COIJIaCHO IUIaHy: KadyeCTBEHHBIM COCTaB, THUIl BellecTBa (IIPOCTOE WM CJIOXHOE), KOJMYECTBEHHBIM COCTaB,
OTHOCHUTEJIbHAsl MOJIEKYJISIpHAsE Macca, COOTHOLIEHHE MAacC 3JIEMEHTOB B BEILECTBE, MACCOBBIE JIOJIM 3JIEMEHTOB B BEIIECTBE (JJIS1 CIOMKHBIX
BEIECTB); POJIb XUMUHU (TIOJIOKUTENBHYIO H OTPHULIATEIbHYIO) B )KU3HU YEJIOBEKa, apryMEHTHPOBATh CBOE OTHOLIEHHE K 3TOM mpolieme;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA U MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUSX;

MIPOBOJUTH HAOJIIO/IEHUSI CBOMCTB BEILIECTB U SIBJICHUMN, MPOUCXOISIINX C BEIECTBAMU;

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTHU IPU MPOBEACHUH HAOII0IEHUH U TaOOPaTOPHBIX OIBITOB.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4eHM st

VYyamuiics JOJDKEH ymems.

OTIpEeNeNATh POOJIEMBI, T. €. YCTaHABJIMBATH HECOOTBETCTBUE MEXK Y KEIAEMbIM U JICHCTBUTEIIBHBIM;

COCTABJIATH CIIOKHBIN TJIAH TEKCTA,

BJIQJICTh TAKUM BHUJIOM HM3JI0’KEHHSI TEKCTA, KaK TOBECTBOBAHHME;

101 PYKOBOJICTBOM YUHUTEJISl IPOBOIUTH HEMOCPEICTBEHHOE HAOIIOICHNUE;

101 PYKOBOJICTBOM YUHUTENSI OPOPMIISTH OTUET, BKIFOUAIOIINNA ONMCaHKE HAOIIOICHHS, €r0 PEe3yJIbTaTOB, BBIBOJIOB;

WCIIOJIb30BaTh TAKOW BHJ] MBICICHHOTO (HMJICAJIbHOTO) MOJCIHPOBAHMsS, KaK 3HAKOBOE MOJEIMpPOBaHUE (HAa NpPUMEPE 3HAKOB XUMHUYECKHX
AJIEMEHTOB, XUMUYECKUX (HOPMYIT);

HUCIOJIb30BaTh TaKOW BHUJ MaTCpHUAJIbHOI'O (Hpe,ﬂMeTHOFO) MOACIHNPOBAHUA, KaK (1)H3H“I€CKOC MOACIUPOBAHUC (Ha IMpUMEPC MOACIIMPOBAHUS
aTOMOB U MOJ'ICKy.]'I);

IMoJIy4yaTb XUMHUYCCKYIO I/IHq)OpMaI_II/IIO U3 PA3JIMYHBIX UCTOYHUKOB;

ONpCACIIATH 0OBEKT M aCIEKT aHAIN3a U CHHTC3a,

OoNpCACIIAIT KOMIIOHCHTBI 00BEKTa B COOTBETCTBUH C ACIIEKTOM aHaJIM3a U CHHTC3a,
OCYIICCTBJIATH KaUCCTBCHHOC U KOJIMYCCTBCHHOC OITMCAHNEC KOMIIOHCHTOB O6’beKTa;
ONpCACIIATL OTHOIICHU A 00BEKTa C ApYruMu OG’LGKT&MI/I;

ONpCACIIATh CYIIECCTBCHHBIC ITPU3HAKN 00BEKTA.



Tema 2. ATOMBI XUMHYECKHUX 3JIeMEeHTOB (7 u)

ATombl Kak (opMa CyIIECTBOBAHUS XHUMHYECKHX 3JIeMEHTOB. OCHOBHBIC CBEACHHUS O CTPOCHUU aTOMOB. JloKa3aTelbCTBa CIOXKHOCTU
crpoenust atroMoB. OmnbIThl Pesepdopaa. [lnanerapaas Moenb CTpOCHUS aToma.

CocraB aTroMHBIX SJEp: MPOTOHBI M HEUTpOHBL. (OTHOCUTENBHAs aTOMHAas Macca. B3auMOCBA3b TOHATHI «IIPOTOH», «HEHUTPOHY,
«OTHOCHUTEJbHASI AaTOMHAsI Macca.

N3menenue yucia npoTOHOB B siIpe aToMa - 00pa3oBaHUE HOBBIX XMMHUYECKUX 2JIEMEHTOB.

N3menenue yucina HEUTPOHOB B sijpe aromMa - oOpa3oBaHue H30TOMOB. COBPEMEHHOE OIPEICIICHHE TMOHATHS «XUMHYECKHUN DIIEMEHT.
N3oTormb! Kak pa3sHOBUAHOCTH aTOMOB OJTHOTO XUMHYECKOTO AJIEMEHTA.

OnexkTpoHbl. CTpoeHHE SJIEKTPOHHBIX 000704YeK aTOMOB XUMHMUecKuX aieMeHTOB Nel-20 mepuommueckoit cucremsl [[. M. Menneneena.
[TonsaTHe 0 3aBepIIEHHOM M HE3aBEPIIEHHOM JIEKTPOHHOM CJIOE (IHEPTrEeTUYECKOM YPOBHE).

[Tepuoanueckas cucremMa xumuyeckux anemeHtoB JI. M. MenpaeneeBa u CTpoeHHE aTOMOB: (DPM3MYECKHH CMBICI TMOPSIKOBOTO HOMEpa
aJIeMeHTa, HOMepa TPYIIbI, HOMepa MepHo/Ia.

N3menenne uucna SJIEKTPOHOB HA BHEIIHEM OJJIGKTPOHHOM YPOBHE aToMa XHMHUYECKOTO JJIEMEHTAa - 0Opa30BaHUE IOJIOKUTEIBHBIX U
OTPHIIATEILHBIX HOHOB. OHBI, 00pa30oBaHHBIC aTOMaMH METALIOB U HeMeTaUIOB. [I[pUYMHBI H3MEHEHUS METATUYSCKAX U HEMETaUIMYECKUX CBOMCTB
B MEepUOJaX U TPymmax.

O6pazoBanue OMHApHBIX coenuHeHnid. [lonsaTre 06 noHHO# CBs3U. CxeMbl 00pa30BaHUsI HOHHOU CBSI3U.

BsaumoneiicTBue aTOMOB XMMHMUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXIy co00il - 00pa3oBaHME NBYXaTOMHBIX MOJIEKYJI MPOCTHIX BELIECTB.
KoBaneHnTHas HenoJssipHasi XUMHUYECKas CBA3b.

DNEeKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIHI.

BszaumopeiictBue aTOMOB XMMHUYECKHUX 3JEMEHTOB-HEMETANIOB MEXJIy co00i - oOpa3oBaHHe OMHApHBIX COEIWHEHUN HEMETaJlIOB.
DNEeKTpOOTpULIATENBHOCTh. [IOHATHE 0 KOBAJIEGHTHOM MOJISIPHOM CBSI3H.

B3aumojeiicTBue aToMOB XMMHYECKHX 3JIEMEHTOB-METAIIOB MEXAy co0oi - oOpa3oBaHHME MeTaUIMUECKUX KpuctamioB. Ilonstue o
METAJUTMYECKOM CBS3H.
JdemoncTpanuu. Mojenu aToMOB XUMHUYECKHX 1eMeHTOB. lleproanyeckas cucrema xumnueckux ssemeHToB J[. . Menpaeneesa.

IIpeaMeTHBbIE Pe3V.ibTaThl 00 VUEHHS

Yyamuiics JOJDKEH ymems.

® HCIIOJIb30BaTh MPHU XapPaKTEPUCTHUKE ATOMOB IOHSTHS: «IIPOTOH», «HEUTPOH», (DJEKTPOH», «XHUMHUYECKHH 3JIEMEHT», «MacCOBOE UHCJIIOY,
«HM30TOID», <DIJIEKTPOHHBIN CJION», «QHEPreTUUYECKUN YPOBEHbY, «QIEMEHTBI-METAIIbD), «IJIEMEHTBI-HEMETAUIB»; IIPU XapaKTEPHUCTUKE
BEILECTB MOHIATUS «MOHHAsSI CBA3bY», «HMOHBD», «KOBAJEHTHAS HEIIOJISIPHAS CBSI3b», «KOBAJIEHTHAs MOJIIPHAs CBA3bY, «QJIEKTPOOTPULIATEIBHOCTDY,
«BaJICHTHOCTBY», «METAJIJIMYECKasl CBI3bY;

® ONUCHIBATh COCTaB U CTPOEHUE aTOMOB 3JIEMEHTOB C MOPSAKOBBIMU HOMepaMu 1—20 B [lepuoanueckoi cucteMe XUMHUECKUX AJ1eMEHTOB /1.
H. Menneneena;

® COCTaBIJISITH CXEMBbI PACIPEACTICHHS JIEKTPOHOB TI0 AJIIEKTPOHHBIM CJI0SIM B DJIEKTPOHHOM 000JI0UKE aTOMOB; CXeMbI 00pa30BaHMsI Pa3HBIX THUIIOB
XUMUYECKOH CBSI3U (MOHHOM, KOBAJICHTHOH, METAINTMYECKOM );



OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOMCTB XMMHUYECKHUX OJJIEMEHTOB (3apsjoB sIep aTOMOB, YHUCJIA DIIEKTPOHOB HA BHEIIHEM
JIEKTPOHHOM CJIO€, YUCJIO 3allOIHAEMBIX 3JIEKTPOHHBIX CIIOEB, PaJUyC aTOMa, IEKTPOOTPULATEIIBHOCTD, METANINYECKAE U HEMETAJIINYE CKUE
CBOMCTBA) B Iepuojax W rpymmnax (riaBHbix noarpynnax) Ilepuonuueckoi cucrembl xumuueckux snemeHtoB J[. M. MeHaeneeBa ¢ TOYKH
3pEHUS TEOPUU CTPOEHUS ATOMA;

CpPaBHUBATh CBOMCTBA aTOMOB XMMMUYECKHX 3J€MEHTOB, HAXOSAIIUXCS B OJHOM IMEpUOJe WM IaBHOUM noarpynne [lepuoanueckoid cuctembl
xuMuueckux anemenToB J[. V1. MenneneeBa (3apsiioB sSA€p aTOMOB, YKcia IEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YUCIIO 3al0IHIEMbIX
AJIEKTPOHHBIX CJIOEB, PaINYC aTOMa, SJIEKTPOOTPULIATEIbHOCTh, METAJNINYECKUE U HEMETAININYECKHE CBOMCTBA);

JTABaTh XAPAKTEPUCTUKY XUMUYECKUX JIEMEHTOB 110 UX MOJIOXKEHUIO B Ilepuoandeckoi cucreme xumuueckux smemeHToB . M. Menaeneena
(XMMHYECKHH 3HAK, MOPSIKOBBIN HOMEp, IEPHUO/I, TPYIINa, MOATrPYIINa, OTHOCUTEIbHAsA aTOMHAsl Macca, CTPOCHHE aToMa — 3apsl siApa, YUcio
IIPOTOHOB U HEUTPOHOB B A]pe, 0OIIEe YUCIIO JIEKTPOHOB, PACIPEIEICHNUE AIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM);

OTIPENIETISATh TUTI XUMUYECKOH CBSI3H MO (PopMyJie BEIIeCTBa;

MIPUBOIUTH IPUMEPHI BEIIECTB C PA3HBIMU THIIAMU XUMHUYECKOU CBSI3H,

XapaKTepU30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3M (OOMEHHBIN ), HOHHOM CBSI3H, METAJUTMUYECKOU CBSI3H;

yCTaHABIWBATh MPUYNHHO-CJIC/ICTBEHHBIC CBSI3U: COCTAB BEIIECTBA — TUIT XUMUYECKOMN CBS3H;

COCTaBJIATH (POPMYITBI OMHAPHBIX COSTMHEHHH 10 BaJICHTHOCTH;

HaxOJIUTh BAJICHTHOCTh JIEMEHTOB 10 (hopmysie OMHAPHOTO COETUHEHUS.

MeTtanpeaMeTHble pe3y/JbTAaThl 00y4YeHUsI

VYyamuiics JOJDKEH ymems.

(hopMyIUPOBATh THIOTE3Y MO PEIICHUIO MPOOIIEeM;

COCTABJIATH TUIAH BBHITIOJHEHUST y9eOHOM 3a7auu, peIIeHHsI TPOOJIEM TBOPUYECKOTO U TIOMCKOBOTO XapaKTepa, BBITIOJTHEHUS IIPOEKTa COBMECTHO C
YUUTEIIEM;

COCTaBJIATH TE3UCHI TEKCTA;

BJIQJICTh TAKUM BUJIOM H3JIO’KEHHS TEKCTA, KaK OIMCAHHE;

UCIOJb30BaTh TAaKOW BHJI MBICJICHHOTO (MICaJbHOr0) MOJICIIMPOBAHUS, KaK 3HAKOBOE MOJICIMPOBAaHUE (HA MPHUMEPE COCTABICHHS CXEM
00pazoBaHUs XUMHYECKOU CBS3H);

UCIIOJIb30BaTh TAKOH BUJI MATEPHAIBLHOTO (MPEIMETHOTO) MOJICIIMPOBAHUS, KAK aHAJIOTOBOE MO/ICIIMPOBAHHCE;

UCIIOJIb30BaTh TaKOH BUJI MaTepHaIbHOTO (MPEJIMETHOT0) MOICIMPOBAHUS, KaK (U3NUIECKOEe MOJCITUPOBaHHE (HA TPUMEPE MOJIEICH CTPOCHUS
aTOMOB);

oTpeensiaTh OOBEKTHI CPABHEHUS U aCMIEKT CPABHEHUS 00BEKTOB;

BBITIOJTHATH HETOJHOE OTHOJIMHEITHOE CPaBHEHHUE;

BBITIOJTHATH HEMOJIHOE KOMIUIEKCHOE CPaBHEHUE;

BBITIOJTHATH TIOJTHOE OJTHOJIMHEIHOE CpaBHEHHE.



Tema 3. IIpocthie BemecTBa (54)

[TosoxkeHrne METaIIOB M HEMETAJUIOB B INEPUOJAMYECKON cucreMe xuMuueckux 3ieMeHToB [[. M. MenpaeneeBa. BaxHeilmime npoctbie
BEIIECTBA - METAJIIBL: KEJIe30, ATFOMUHINA, KaJIbI[Ui, MarHUMA, HATpHid, Kanuil. O0mue (Gu3nueckrue CBOMCTBa METAIIIOB.

Baxmweiimme npocTbie BelIecTBA - HEMETAJUIbI, OOpa3oBaHHBIE aTOMaMHU KHCJIOPOJa, BOJOPOAA, as30Ta, cepbl, ¢ocdopa, yriepona.
CnocoOHOCTh aTOMOB XHMHMYECKHX 3JEMEHTOB K OOpa30BaHMIO HECKOJBKUX MPOCTHIX BEIIECTB - aJUIOTPONHUA. AJUIOTPOIHBIC MOIUPHUKAINN
kucioponaa, ¢pocdopa u onoBa. Merauinueckue ¥ HEMETAJUIMYECKHE CBOWCTBA MPOCTHIX BemiecTB. OTHOCHTENBHOCTD AEJICHUS MPOCTHIX BEIIECTB HA
METaJUIbl U HEMETAJUIBI.

[Toctosinnas ABoragpo. KonuuectBo BemiectBa. Mosb. MonsipHas macca. MossipHblil 00beM razooOpa3HbIX BelecTB. KpaTHble eaUHMIIBI
KOJIMYECTBA BEUIECTBA — MUJUTUMOJb M KHJIOMOJIb, MUJUTUMOJISIPHAST 1 KWJIOMOJISIpHAsT MacChl BEIECTBA, MUJUTUMOJISIPHBINA ¥ KHJIOMOJISIPHBIA 00BEMBI
ra3000pa3HBIX BEIIECTB.

Pacuers! ¢ ncnonb30BaHUEM MOHITHI «KOJIMYECTBO BELIECTBA», «MOJISIPHASI Maccay», «MOJIAPHBIM 00BEM I'a30B», KIIOCTOSIHHAs ABOTaipo».

Pacuernblie 3agaumn. 1. Beruncnenue MoJispHONH Macchl BEUIECTB IO XUMHUYECKUM (opmynaMm. 2. PacueTsl ¢ HCNOib30BaHMEM MOHSATUMN
«KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Macca», «MOJISIPHBIH 00BEM Ira30B», «IIOCTOSTHHAsT ABOTaIpo».

JemoncTpanun. Hekotopble MeTaibl U HEMeTallIbl KOJIMYECTBOM BelecTBa 1 Mosib. MoJiesnb MoIsipHOTro 00beMa ra3000pa3HbIX BELIECTB.
IIpeaMeTHBIE PE3VJIbTATHI 00Y4YE€HMSI
VYyamuiicst JOJDKEH ymems.

® JCIOJIb30BaTh IIPH XAPAKTEPUCTHUKE BEIIECTB IOHATHUS: «METAJLIBD), «IUIACTUYHOCTB)», «TEIUIONPOBOJHOCTBY, «IIEKTPOIPOBOJHOCTHY,
«HEMETAJIBDY, «AJNIOTPOIUS», «aJUIOTPOITHBIE BUJIOM3MEHEHUS, UITH MOIU(PUKALIIN;
® ONNUCHIBATh IOJIOKEHHE DIIEMEHTOB-METAJJIOB M JJIEMEHTOB-HeMeTalloB B [lepmoanueckoil cucreme xumuueckux siemeHtoB /[ H.
MenneneeBa;
e iaccuuIUPOBATH MIPOCTHIEC BEIIECTBA HA METAJIIIbl U HEMETAJIJIbI, JIEMEHTHI;
®  ONpEIeNATh NPUHAIIEKHOCTh HEOPIaHMUECKUX BEIIECTB K OJTHOMY M3 N3YYEHHBIX KJIACCOB — METAJLIbI M1 HEMETAILIBI;
® JI0Ka3bIBaTh OTHOCHUTEJIBHOCTH JEJICHUSI IPOCTHIX BEUIECTB HAa METAJUIbl 1 HEMETAILIbI;
® XapaKTepu3oBaTh oOIIMe (PU3NUECKHE CBONCTBA METAJLIOB;
® YCTaHaBJIMBAaTh NPUYMHHO-CIICJCTBEHHBIEC CBSI3M MEXAY CTPOCHHEM aTOMa M XMMHUYECKOW CBS3bIO B IPOCTBIX BEIIECTBAX — MeETaIax U
HEMeTaJllax;
00BSACHATH MHOTO0Opa3ue MPOCTHIX BEIIECTB TAKUM (DaKTOPOM, KaK ajlTIOTPOIIHS;
OTIHCHIBATh CBOMCTBA BEUIECTB (HA MPUMEpaxX MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB);
coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTHU MPU MPOBEACHUH HAOMIOIEHUH U Ta00PaTOPHBIX OMBITOB;
HCIIOJIb30BATh MPU PELIECHUU PACUETHBIX 3a/1a4 MOHATHUS: «KOJMYECTBO BEIIECTBA», «MOJIb», «IOCTOSIHHAs ABOTAIpO», «MOJSIpHAs Maccay,
«MOJIIPHBIN 00BEM Ta30BY, KHOPMAJIbHBIE YCIIOBUSY;
® [POBOJUTH pacyueThl C MCIOJIb30BAHUEM IMOHITUH: «KOJUYECTBO BELIECTBA», «MOJIIPHAs Macca», «MOJISIPHBIA 00BEM razoB», «IIOCTOSHHAas
ABoraapo».

MeranpeaMeTHbIe pe3yabTaThl 00y4eHHUs

VYyamuiics 1OJDKEH ymems:



® COCTaBJISTHh KOHCIEKT TCKCTA;
® CaMOCTOSATEIHHO MUCIOJIB30BaTh HEMOCPEICTBEHHOE HAOIIOICHUE;

®  CaMOCTOATEIHHO OPOPMIISITh OTYET, BKIIOYAIOIINN OTMCaHNe HAOIIOACHHUS, €T0 PE3yIhTaTOB, BEIBOJIOB;
®  BBINOJIHATH MMOJTHOE KOMILIEKCHOE CPAaBHEHUE;

[ J

BBIIIOJIHATL CPABHCHHUEC 110 aHAJIOTUH

Tema 4. CoeanHeHHs XHMHYECKHX 3j1eMeHTOB (16 u)

Crenens okucienus. Onpe/eieHne CTENeHN OKUCIICHHSI JIEMEHTOB M0 XUuMudeckoit popmyre coequaenns. CoctarieHue Gopmysr OMHAPHBIX
COeMHEHUH, 00IHii crIoco0 X Ha3bIBaHWs. bUHApHBIE COCIUHEHUS: OKCHIBI, XJIOPUIbI, cyabhuas u ap. CocraBnenue ux Gopmyn. [IpeacraBurenu
OKCHJIOB: BOJIa, YTJIEKHUCIIBIN Ta3 U HeraimieHast u3Bectb. [IpecTaBuTenu JeTydux BOJOPOIHBIX COSTMHEHU: XJIOPOBOIOPO/I U aMMHUAK.

OcHoBaHus, UX COCTaB M Ha3BaHHWS. PacTBOPMMOCTh OCHOBaHHMI B Boje. Tabnuiia pacTBOPUMOCTH THUIIPOKCHUIOB U COJIEH B BOJE.
[IpenacraBuTenu menodei: THAPOKCHABI HATpus, Kaimusg W Kanblus. [loHATHE O KadyeCTBEHHBIX peakiusax. Muaukatopel. M3mMeHeHue oxpacku
WHJIMKATOPOB B LIEJIOYHOU cpefe.

Kucnotel, ux coctaB u HazBanms. Knaccudukanus kucnot. [IpeacraBurenu KUCIOT: cepHas, coysiHas W a3oTHas. M3MeHeHWe OKpacku
VHJIMKATOPOB B KMCIIOTHOM Cpefe.

Comnu kak mpon3BOAHBIE KMCIOT M OCHOBaHUU. X cocraB n HazBaHus. PactBopumocTs coneit B Boge. [IpencraBurenu coset: Xopu1 HaTpus,
KapOoHaT u gocdar KaabIus.

AMoOpGHBIE U KPUCTALUTHYECKUAEC BEIIECTBA.

MexMOoIeKyIsIpHbIe B3aUMOACHCTBUL. THITBI KPUCTATUIMUECKUX PEIICTOK: HOHHAs, aTOMHAs, MOJICKYJISIpHAsI U MeTaJuThueckasi. 3aBUCUMOCTh
CBOMCTB BEIIIECTB OT TUIIOB KPUCTAUNIMYECKUX PEIICTOK.

BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSHCTBA COCTaBa sl BEIIECTB MOJICKYJISIPHOTO CTPOCHUSI.

Uucteie BemecTBa U cMecH. [Ipumepsl KHAKUX, TBEPABIX M Ta3000pa3HbIX cMmeceid. CBOMCTBAa YMCTHIX BEIIECTB M cMecei. X coctas.
MaccoBas 1 00beMHas 1O KOMIIOHEHTA CMeCH. PacueTnl, CBsI3aHHbBIE C UCIIOJb30BAaHUEM ITOHITUS JTOJIS.

Pacuérnbie 3amauun. 1. Pacyer MaccoBoi U 0OBEMHOM [IOJIEWH KOMIIOHEHTOB CMECH BeEIlecTB. 2. BrIuncieHre MaccoBOM TOJIM BELIECTBA B
pacTBOpE MO M3BECTHOM Macce PaCTBOPEHHOIO BEIIECTBA M MAacCe pacTBOpHTENA. 3. BrluucieHne Macchl pacTBOPSIEMOTrO BEIIECTBA M PACTBOPHUTEII,
HEO0OXOUMBIX ISl IPUTOTOBJICHUS ONPEICIEHHON MAcChl pacTBOpa C M3BECTHOM MAacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA.

JdemoncTpamuu. OOpasnbl OKCUIOB, KHCIOT, OCHOBAaHUH M cojieid. Mojeln KpUCTaUIMYECKUX PEHIeTOK XJIOpHa HATpHUs, ajiMas3a, OKCHIa
yraepoaa (IV). CiocoOsl pazaenenus cMece, UCTUILISIINS BOIBIL.

JladopaTopHbIe onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3liaMu BEIIECTB Pa3HBIX KiaccoB. 2. Pa3aenenne cMecei.

IIpakTnuyeckas padora Ne 3. AHanu3 OYBHI U BOJBI.
IIpakTnyeckas padora Ne 4.IIpurorosiieHre pacTBOpa caxapa ¢ 3alaHHON MacCOBOI JI0Jeil pACTBOPEHHOTO BEIIECTBA.

IlpeaMeTHBIC PEe3YJLTATHI 00VYCHUSA

VYyamuiics JOJDKEH ymems.:
® JCIOJIb30BaTh IIPU XapaKTEPUCTUKE BEILIECTB IIOHATHUSA: «CTEIEHb OKUCIEHHUSD), «BAJCHTHOCTB», «OKCHIBD», «OCHOBAHUSY, «UIEIOYN»,
«KayeCTBEHHAs PEaKIHs», «MHIUKATOPY, KKUCIOTBI», «KUCIOPOJICOIEpHKAIUE KUCIOTh», «OECKHCIOPOIHBIE KUCIOThD», «KUCIOTHAs Cpenay,



«IeTIOYHAs Cpefia», «HeUTpalbHas cpefay, «ikaiaa pHy», «comm», «amopHbIe BEIIECTBAY, «KPUCTAJUIMYECKHUE BEIIECTBA», «KPHCTAJLIIMYECKas
pelIeTKa», «UMOHHAsg KPUCTAJUIMYECKAas PpELIeTKa», «aTOMHas KPUCTANIMYECKAs PELIETKa», «MOJIEKYJISpHas KPUCTAJUIMYECKas PpELIETKa,
«METaNINYeCKasi KPUCTAJUIMUECKAS PELLIETKA», «CMECH»;

KJIaccu(UIMPOBaATh CI0KHBIE HEOPraHMUYECKUE BEIIECTBA 10 COCTABY HA OKCHUbI, OCHOBAHHMSI, KUCJIOTHI U COJIM; OCHOBAHUS, KUCIOTHl U COJIH
10 PACTBOPUMOCTH B BOJIE; KUCIIOTHI TI0 OCHOBHOCTHU U COJIEP>KAHUIO KHCIOPO/a;

ONPEENATh MPUHAAICKHOCTh HEOPraHWYECKUX BELIECTB K OJHOMY U3 M3YyYEHHBIX KJIAccOB (OKCH[BI, JIETyYHE BOJOPOJHBIE COEIMHEHMS,
OCHOBAHUSI, KUCIIOTHI, COJIN) TIO (hOpMYIIe;

ONMCHIBaTh CBOWCTBA OTHENbHBIX IPEACTaBUTENEH OKCHIOB (HAa IpUMEpPE BOJIbL, YIVIEKMCIOTO Ta3a, HEraleHOW W3BECTH), JIETY4YHX
BOJIOPOJIHBIX COEIMHEHUI (Ha IpuMepe XJIOpOBOAOPOJAa M aMMHaKa), OCHOBaHHWM (Ha MpUMeEpe TMAPOKCHAOB HATPHs, Kalusl M KalbIlHs),
KHCJIOT (Ha MpUMepe CepHOM KUCIIOTHI) U COJIeH (Ha mpuUMepe XJIopHuia HaTpusl, KapOoHarta Kanbiusi, pocdara Kanbius);

OTIPEJIEINATh BaJICHTHOCTh U CTENIEHb OKMCIIEHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBIIATh (GOPMYJIbl OKCUAOB, OCHOBAHUHN, KUCIIOT U COJIEH MO BAJIEHTHOCTSAM U CTEIEHSM OKHCIIEHUS DJIEMEHTOB, a TaKXke 3apsJaM HOHOB,
YKa3aHHBIM B TaOJIHUIE paCTBOPUMOCTH KHUCIIOT, OCHOBAHUI U COJIEH;

COCTaBJISATh HA3BAHUS OKCHJIOB, OCHOBAHHM, KHCIIOT U COJIEH; CPaBHUBATh BaJ€HTHOCTh U CTENIEHb OKUCIICHUS; OKCHU/IbI, OCHO BAaHUS, KUCJIOTHI U
COJIM TIO0 COCTaBY;

MCI0JIb30BaTh TAOJIUIy PACTBOPUMOCTH JJISl OTIPEEICHHS] pACTBOPUMOCTH BEILIECTB;

YCTaHaBJIMBATh T'€HETUYECKYIO CBS3b MEXIY OKCHJIOM U THUAPO-KCUIOM U HAa000OPOT; MPUUYMHHO-CIIECJCTBEHHBIE CBSI3U MEXKIY CTPOCHUEM
aToMa, XUMHUYECKO CBSI3bIO U TUTIOM KPUCTAJUTMUECKOMN PElIeTKH XUMUYECKUX COETUHEHU;

XapaKTepU30BaTh aTOMHBIE, MOJIEKYJISIpHbIE, HOHHbIE METAJUIMUYECKHUE KPUCTAITIMUYECKHUE PEIIETKH; CPely pacTBOpa ¢ MOMOIIbIO mKaibsl pH;
MIPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAIITUYECKOM PEIIEeTKH;

MIPOBOJUTH HAOIIO/IEHUS 32 CBOMCTBAMH BEILIECTB U SIBJICHUSMHU, IPOUCXOAAIIMMU C BEIIECTBAMU;

coOJr01aTh MpaBUJia TEXHUKU O€30MaCHOCTH MPH MTPOBEACHUH HAOJIOICHUI U OTIBITOB;

UCCIIEIOBATh CPEy pacTBOPA C MOMOIIBIO HHAWKATOPOB; SKCIIEPUMEHTAIBHO Pa3INyaTh KUCIOTHI U IIEJI0UH, MOIb3YACh HHINKATOPAMU;
UCII0JIb30BATh MPHU PELICHUH PACYETHBIX 3a7a4 MOHITHS «MAccoBas JI0JiA 3JIEeMEHTa B BEIIECTBE», «MacCOBas JOJISl PACTBOPEHHOTO BEILIECTBAY,
«0ObeMHas 10715 Ta3000pa3HOTO BEIIECTBAY;

MIPOBOJUTH PAacueThl C HCIOJIb30BAaHHWEM IOHATHM «MaccoBas JOJS 3JIEMEHTa B BEILECTBE», «MaccoBas J0JiI PACTBOPEHHOTO BEILECTBAY,
«00BbeMHas JI0JIs Ta3000pa3HOTO BEIIECTBAY.

MeTtanpeaMeTHble pe3yabTaThl 00y4eHHUs

VYyamuiics OJDKEH ymems:

COCTaBJIATh HA OCHOBE TE€KCTa TaONIHUIIBI, B TOM yHcie ¢ mpumeHeHneM cpeacts UKT;

M10J1 PYKOBOJICTBOM YUHUTEJS IPOBOJUTH OTIOCPEOBAaHHOE HAOII0IeHNE

[I0J1 PYKOBOJICTBOM YUHUTENS O(POPMIIATH OTUET, BKIFOUAIOIINNA ONMCAaHNE SKCIIEPUMEHTA, €r0 PE3yJIbTaTOB, BHIBOJIOB;

OCYILIECTBIISATh HHAYKTHBHOE 0000I1IeHHe (OT €JUHUYHOTO JIOCTOBEPHOTO K O0OIIeMy BEpOSATHOCTHOMY), T. €. OIpeleNsiTh oOouue
CYIIECTBEHHbIE MPU3HAKH JIBYX U OoJiee 0OBEKTOB U (PUKCUPOBATH UX B ()OpME MOHATHUS HITU CYXKACHUS;



® OCYIIECTBIIATH ACTYKTHBHOE 00001IeHNe (TI0IBEICHIE SAMHIYHOTO JTOCTOBEPHOTO MO 00IIIee TOCTOBEPHOE), T. €. aKTYaIU3UPOBAThH MOHSATHE
WM CY)KJIEHUE, U OTOXKICCTBIISATh C HUIM COOTBETCTBYIOIINE CYIIECTBEHHBIC MTPU3HAKU OJTHOTO WK 00Jiee 00BEKTOB;

® OMNpeAeNATh aCHeKT KiacCu(puKanuy;

®  OCYIIECTBJIATH KJIACCU(PUKAIIUIO,

® 3HATh M UCHOJB30BAThH PA3IMUHBIC (POPMBI IIPEACTABICHUS KIacCU(DUKAIIUH.

Tema 5. HW3meHeHusi, mpoucxoasime ¢ BemecrBamu (12u)

[lonsTue sBIEHUN KaKk M3MEHEHUH, MPOUCXO/AIIMX C BELIECTBaMH. SIBJIE€HHUS, CBSI3aHHBIE C M3MEHEHHEM KpPUCTAJUIMYECKOIO CTPOCHUS
BEIIECTBA NP MOCTOSTHHOM €ro COocTaBe, (u3nueckue spieHus. Ousnyeckue sBICHUS B XUMUU: TUCTHIUIALUS, KPUCTAJUIN3AIMS, BHIIIAPDHBAHUE U
BO3TOHKA BEILIECTB, [IECHTPU(YTrUPOBAHHUE.

SIBneHus, cBsi3aHHbIE C U3MEHEHUEM COCTaBa BEIECTBA, - XUMHUYECKUE peakuuu. [Ipu3Haku U ycloBUS MPOTEKAaHUs XMMHUYECKUX PEaKLUi.
[TonsiTre 00 5K30- U PHIOTEPMUUECKUX peakiusax. Peakiiny ropeHns Kak 4YaCTHBIN ciaydail 9K30TEPMHUECKUX PEAKIUI, TPOTEKAIOUIUX C BbIIEICHUEM
CBETA.

3aKOH COXpaHEeHHs MacChl BEIIECTB. XUMUYECKHE YpaBHEHUs. 3HaUeHHE UHAEKCOB U KodddunmenToB. CocTaBieHHe YpaBHEHUN XUMUUYECKUX
peaKuum.

Pacyetsl mo xumMuueckuM ypaBHeHHsIM. PellleHue 3a1ad Ha HaX0XJAEHHE KOJMUYECTBA BELIECTBA, MACChl UM 00beMa MPOAYKTa PEaKIMU T10
KOJIMYECTBY BEIleCTBA, Macce WM 00bEMYy MCXOJHOTO BellecTBa. PacdyeTsl ¢ MCTOIb30BaHUEM MOHATHS «OJIs», KOTJa UCXOJIHOE BEIIEeCTBO JaHO B
BHUJIE pacTBOPA C 33JIaHHOM MaCcCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA UJIU COACPKUT ONPEIETCHHYIO 00 TPUMECEH.

Peakuuu paznoxenusd. [IoHsTHE O CKOPOCTH XUMUYECKUX peakiuil. Karanuzatopsl. DepMeHTHI.

Peakuuu coennnenus. Katanutudeckue u HekatanuTuueckue peakuuu. OOpatumblie 1 HEOOpAaTUMBbIE PEaKIUU.

Peaknuun 3amemieHus. DIEKTPOXMMHMYECKHI PsJi HANPSHKEHWH METAJIOB, €r0 HCIOJb30BAaHHWE [UIsl IPOTHO3WPOBAHUS BO3MOYKHOCTH
MIPOTEKAHUS PEAKIINI MEXly METAJIJIAMU U PACTBOPAMHM KUCJIOT. Peakiiuu BEITECHEHUS OJTHUX METAJUIOB U3 paCTBOPOB MX COJIEW IPYTMMHU METajlJIaMH.

Peakuuu oomena. Peakuuu HeifTpanu3anuu. Y clIoBUs NPOTEKaHUs peakiuii oOMeHa B pacTBOpax [0 KOHIIA.

Tunel XUMHUYECKUX peakiuil (M0 MPU3HAKY «YHCIO U COCTaB MCXOJHBIX BEIIECTB M NMPOJYKTOB PEAKIMH») HA MPHUMEpPE CBOMCTB BOJBI.
Peaknus paznmokeHus - 3JIEKTpOJu3 BOJbl. Peakuum coequHeHus - B3aUMOJCIHCTBUME BOJbBl C OKCHJAMHM METAUIOB M HeMmerawioB. [lonsarue
«TUAPOKCUABD). Peakiuu 3amelleHus: - B3aMMOJACHCTBHE BOJBI C LICJIOYHBIMU U LIEIOYHO3EMETbHBIMU MeTajulaMu. Peakiuu oOMeHa (Ha mpumepe
TUApoIIN3a Cyabhuaa amOMUHNA U KapOuaa Kalblus).

Pacuérnbie 3agaun. 1. Beiuucienue no XMuMU4YeCKUM ypaBHEHHUSM MAacChl WM KOJIMYECTBA BEIECTBA 110 U3BECTHON Macce WM KOJIUYECTBY
BEIECTBA OJHOTO M3 BCTYMAOIIMX B PEAKIIMIO BEIECTB WU MPOIYKTOB peakiuu. 2. Beruucnenue macchbl (KOJIMUECTBA BEIlIeCcTBa, 00beMa) MpoyKTa
peaxiuu, eciii U3BeCTHA Macca UCXOAHOTO BEIECTBA, COJIEPIKAIIEero ONpeAeTICHHYIO 1010 mpuMecei. 3. Beiuncienne Macchbl (KOJTMYEeCTBA BEIIECTBa,
o0Bbema) MPOJIyKTa peaKkiuy, €clii U3BECTHA Macca pacTBOpa M MaccoBasi 10Jisl pACTBOPEHHOTO BEIIECTBA.

IlpeanmMeTHbIC PE3YJILTATHI O0VICHWS

VYyamuiics OJDKEH ymems:

L4 KJIaCCI/I(pHL[HpOBaTB XUMHUYCCKHUEC PCAKIUU IO YUCITY M COCTaBYy HCXOAHBIX BCHICCTB U IMPOAYKTOB pPCAKIHU; TCIIJIOBOMY B(b(beKTy; Ha-
MPaBJICHUIO MPOTCKAHUSA PCAKIIUHN, YUACTHIO KaTaJIN3aTOPAa,
® HCIIOJIb30BaTh TaGJ’IHL{y pacTBOPUMOCTH IJId OMIPCACIICHUA BO3ZMOKHOCTH IPOTCKAHUA peaKuHﬁ OGMCH&; BHCKTpOXI/IMI/I‘-ICCKI/Iﬁ pAn HaHpH)KeHPIfI



(aKTUBHOCTH) METAJIJIOB Ul ONPEIEIEHUS BOZMOKHOCTH NMPOTEKAHMsI peaKLUii MEXly METaJllJIaMU ¥ BOJHBIMU PacTBOPaMU KUCJIOT U COJIEH;
HaGJIIOI[aTb U OIUCBIBATH NPU3HAKKU U YCJIOBHUA TCUCHUA XUMHUYCCKUX peaKHI/Iﬁ, ACJIaTh BBIBOJABI Ha OCHOBAHHWM aHaJInU3a Ha6JIIOI[€HI/H>'I 3a
AKCIIEPUMEHTOM;

MIPOBOJUTH PACYCTHI [0 XUMUYCCKUM ypaBHEHUSM Ha HAX0XJICHHE KOJIMYECTBA, MACChl WM 00beMa MPOIYKTa PEaKIUU 10 KOJIMYECTBY, Macce
Wi 00bEMYy HMCXOJHOTO BEIIECTBA; C WCIOJB30BAHUEM MOHSTHS «IO0JIs1», KOTJa MCXOIHOE BEIIECTBO JAaHO B BHJE pPacTBOpa C 3aJlaHHOM
MAacCOBOM J0JIEW paCTBOPEHHOTO BEMIECTBA WIIM COAEPKUT OMPEAECICHHYIO OO PUMECEN.

MeTal’lpe}]MeTl—[l)Ie pe3yJdbTaThbl Oﬁy‘{eHI/Iﬂ

Yyamuiicst JOJKEH ymems.

COCTaBJIAITh HA OCHOBE TEKCTa CXEMBI, B TOM 4ncie ¢ npuMmeHenneM cpeacts UKT;
CaMOCTOSITENIBHO 0(hOPMIISATH OTYET, BKJIFOUAIOLIUI OMMCAaHUE SKCIIEPUMEHTA, €0 PE3yIbTaTOB, BEIBOJIOB;
WCII0JIb30BAaTh TaKOM BUJl MBICJIEHHOIO (MAEaJbHOTO) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJEIUpPOBaHUE (Ha MpUMEpe YpaBHEHMM XUMHMUYECKUX
peaxuuii);
paznuyath 00BEM U COepKaHHUE OHSTHIA;
pa3iauyath poJOBOE U BUI0BOE MOHATHS;
OCYIIECTBIISATh POJIOBHJIOBOE OIIPEAEIICHIE TOHATHI.
Jemoncrpanuu. Ilpumeps! ¢u3znueckux sBIeHUN; a) muaBleHue mapaduHa; 0) AUQQy3uss AYIHUCTHIX BEUIECTB C TOpALIEH JaMIOUYKH

HakanuBaHus. [IpuMepsl XUMUYECKUX SIBJICHUHN: a) TOPEHUE MarHus; 0) B3aMMOACHUCTBHE COJITHON KHCIOTBI ¢ MPaMOPOM WIIM MEJIOM; B) MOJTyYCHHE
ruapokcuaa meau (I1); T) pacTBopeHHMe MOTYyYEHHOTO THAPOKCHAA B KHUCIOTax; 1) B3aumojeictBue okcuma meau (II) ¢ cepHoit kucimotoi mpu
HarpeBaHMM; €) PA3JIOKEHUE NTEpMaHTaHaTa KaJvsl; ’K) B3aUMO/ICHCTBHE pa30aBIICHHBIX KUCIOT C METaJIaMH.

JladopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJBI U CIIMPTA MO MCYC3HOBEHUIO UX Kameinbh Ha (pUiIbTpoBabHOM Oymare. 4.

OxkwuciieHne Meau B IUIAMEHH CIIUPTOBKM WIIM TOpENKH. 5. [fomMyTHEHHME M3BECTKOBOW BOJIBI OT BBIABIXAEMOTO YIJEKHCIOTO rasa. 6. Ilomyuenue
YTJICKHCIIOTO Ta3a B3auMOJICHCTBUEM COJIbI M KHCIIOTHI. 7. 3aMelieHrne Meau B pactBope ximopuaa meau (1) sxemnesom.

IpakTHyeckasi padora Ne 5.1Ipu3HaKy XUMUYECKUX PEAKIIHA.

IIpeaMeTHbIE Pe3VabTaThl 00VUEHMHSI

Yyamuiics JOJDKEH ymems.

O6paH_[aTbC5I C J'Ia60paTOpHBIM 060py,I[OBaHI/IeM H HarpeBaTcJibHbIMH npn6opaMH B COOTBCTCTBHHU C IIpaBUJIaMU TCXHHUKH 6630HaCHOCTI/I;
BBITIOJIHATH HpOCTGfIIlIPIC IMPUCMBbIL pa6OTLI C J'Ia60paTOpHLIM O60py,[[0BaHI/IeMZ J'Ia60paTOpHLIM MITAaTUBOM; CHHpTOBKOﬁ;

Ha6J'IIO,[[aTI> 3a CBOMCTBAMHU BEILIECTB U SABJICHUAMU, ITPOUCXOAAINMU C BEIICCTBAMU,

OIMCHIBATh XUMUYECKUU OKCHCPUMCHT C IIOMOLIBIO €CTCCTBCHHOTO (py'CCKOFO nin pOI[HOFO) A3bIKA U A3bIKa XUMUU,

ACJIaTh BBIBOABI 11O PE3YyJIbTATaM IMMPOBCACHHOTO 3KCIICPUMCHTA,

TOTOBUTBH PACTBOPHI C OHpCIlCHCHHOﬁ MacCoBOM Jonen PaCTBOPCHHOI'O BCIICCTBA,

IMPUTOTOBUTL PACTBOP U paCCHUTATh MACCOBYIO JOJIIO PACTBOPCHHOI'O B HEM BCUICCTBA.



MeTal’lpeHMeTHbIe pe3yJdbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJDKEH ymems.
CaMOCTOSITEIILHO UCIIOJIB30BAThH OMOCPEIOBAHHOE HAOIIOICHHE.

Tema 6. Teopus 3JeKTPOIUTHYECKOI UCCOIMAIMH U CBOICTBA KJIACCOB HEOPraHUYECKUX coequHenmii (22 u)

[TonsiTie 00 ANIEKTPOJIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHI. MEXaHU3M JIUCCOLMALUU DJIEKTPOJIUTOB € Pa3IMYHbIM
TUTIOM XUMUYECKOH CBsA3U. CTENeHb AIEKTPOJIUTHIECKOM Aucconnani. CUiIbHbIE U Ca0ble AIEKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHHUSI TEOPUHU DIIEKTPOTUTHUECKON nuccormanui. MoHHbIe ypaBHEHHs peakiuil. YCIoBUS MPOTEKAHUsS Peakiuu oOMeHa
MEXIY MIEKTPOIUTAMHU J0 KOHIIA B CBETE HOHHBIX MPE/ICTABICHUN.

Krnaccudukarys HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccuduxanus. Jucconmnanusi KUCIOT U UX CBOWCTBA B CBETE TEOPUM DJIEKTPOIUTHUYECKOHN aucconuanuu. MomnekynaspHbe U
VOHHBIE YPAaBHEHUS PEaKIUN KUCIOT. B3auMoaelcTBUE KUCIOT C METAUIaMH. DJIEKTPOXMMHUYECKUHN psAJl HAIPsDKEHWM MeTaioB. B3ammonelicTBue
KUCJIOT C OKCHJAMHU METauioB. B3aumMoaeicTBHE KHCIOT C OCHOBAHUSAMHM - PEAKIUs HEUTpanu3anuu. B3auMonencTBue KHCIOT C COJISIMH.
Hcnons3oBanne TaOIHUITBI pACTBOPUMOCTH ISl XapAKTEPUCTUKN XUMHUECKIX CBOMCTB KUCIIOT.

OcHoBanusi, ux kiaccudukamus. Jluccommanuss OCHOBaHMM W WX CBOWCTBA B CBETE€ TEOPUU IJICKTPOJUTHUYECKOM ITUCCOIHAIINU.
BsaumoneiicTBue OCHOBaHMI € KUCIOTaMH, KHCIOTHBIMH OKCHJIAaMH U cojisiMu. Mcmonb3oBaHue TaOIUIBI PACTBOPUMOCTH JUISl XapaKTEPUCTHKU
XUMHUYECKUX CBOICTB OCHOBAHUH. Paznoxxenue HEPaCTBOPHUMBIX OCHOBaHUU npu HarpeBaHuH.
Comu, ux kiaccUUKAIUs U JUCCOLMANMS PA3TUYHBIX TUIOB cojiel. CBOWMCTBa COJIEM B CBET€ TEOPUU DJICKTPOJUTUYECKOW ITUCCOIHAIINU.
B3aumopeiictBue coJieid ¢ MeTalslaMH, YCIIOBUS TPOTEKAHUS 3THX peakiuid. B3aumoneicTBue cojel ¢ KHUCIOTaMH, OCHOBAHUSIMH W COJISIMH.
Hcnonb3oBanue TabIUIbl pACTBOPUMOCTH JIJISl XapaKTEePUCTUKU XUMHUECKUX CBOMCTB COJICH.

O60061meHue cBeeHu 006 OKCHaax, UX KiacCu(PUKaMy 1 XUMHUYECKUX CBOMCTBAX.

['eneTnueckue psiabl METAUIOB U HEMETAJIOB. [ 'eHeTHYecKas CBsI3b MEXKy KJIIaCCAaMH HEOPTraHUYECKUX BEIIECTB

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIEC peaknK. OKUCINUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE.

Peakunu moHHOTO OOMEHAa M OKHUCIUTEIHHO-BOCCTAHOBUTENbHbIE peakiuu. CocTaBieHHE YPaBHEHHMHM OKHCIWTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MeTOI0M 3JIEKTPOHHOTO OasaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJVIOB U HEMETAJIOB, KUCJIOT U COJIEH B CBETE MPEJCTaBICHUN 00 OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOIIECCAX.

IIpeaMeTHbIE Pe3YabTAaThl 00VUEHMSI :

VYyamuiics OJDKEH ymems:
® CIOJIb30BaTh IIPU XAPAKTEPUCTUKE IPEBPALLCHUM BELIECTB IOHATHUA: «PACTBOP», «IIEKTPOJUTUYECKAS IUCCOLUALUALY, «IEKTPOIUTHI,
«HEDJIEKTPOJIUTBD?, «CTENEHb IUCCOLMALUN», «CHIIBHBIE 3JEKTPOJIUTB», «ciaaldble 3JIEKTPOJUTBHI), «KATHOHBD), «AHUOHBDY, «KHUCIOTB»,
«OCHOBAHUS», «COJIN», KMOHHBIE PEaKINI», «HECOJe00pas3yrolue OKCUAbD, «coIeo0pa3yIoue OKCUAb, «OCHOBHBIC OKCHJIbI», «KUCIIOTHBIE
OKCHJIBI», «CPEOHHE COJIN», «KUCIBIE COJIN», «OCHOBHBIE COJIN», «TCHETHYECKUM pAI», «OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE DPEAKLIUN»,
«OKHCIIUTEIIbY, «BOCCTAHOBUTEIIbY, KOKUCIIEHUEY, BOCCTAHOBIICHUEY;



OTIMCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMUYIECKHI TpoIiece;

WUTIOCTPUPOBATh MPUMEPAMU OCHOBHBIE MOJIOKEHUSI TEOPHH DJIEKTPOJUTHYECKOW JHUCCOLMALMU; TEHETUYECKYI0 B3aUMOCBS3b MEKIY
BellleCTBaMU (MPOCTOE BEIIECTBO — OKCHJI — TUIPOKCUI — COJIb);

XapaKTepU30BaTh OOMIME XWMHYECKHE CBONCTBA KHUCIOTHBIX M OCHOBHBIX OKCHIOB, KHCIOT, OCHOBAaHHUH M COJICH C TIO3WIMHA TEO pPUH
JNEKTPOJIUTUYECKON JUCCOLMALINY; CYIIHOCTD 3JIEKTPOIUTUYECKON AMCCOLMALMH BEIIECTB C KOBAJICHTHOM IOJISIPHOM M MOHHOM XMMHYECKOU
CBSI3bI0; CYIIHOCTh OKUCIUTEIBbHO-BOCCTAHOBUTEIBLHBIX PEAKLIMIL;

MPUBOJUTH MPUMEPHI PEAKLUM, MOATBEPKAAIONIMX XUMUYECKUE CBOMCTBA KHUCIIOTHBIX M OCHOBHBIX OKCHJIOB, KMCJIOT, OCHOBAHUN U COJICH;
CYILIECTBOBAaHME B3aUMOCBS3M MEK/1y OCHOBHBIMHU KJIACCAMH HEOPraHUYECKUX BEILIECTB;

KIIACCHU(UITUPOBATH XUMHUYECKUE PEAKIIHH 110 «A3MEHEHHUIO CTETICHEH OKHCIICHUS JIEMEHTOB, 00Pa3yOIINX pearupyroIIne BEIECTBAY;
COCTaBJISITh YPABHEHUS SJEKTPOJHUTHYECKON TUCCOUMALMU KHUCIIOT, OCHOBAHMM M COJIEH; MOJIEKYJSIPHBIE, TIOJHBIE U COKPAILICHHbIE HOHHBIC
YpPaBHEHUSI PEAKIUK C y4aCTHEM JJIEKTPOJIMTOB; YPABHEHHUS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHM, UCIOJB3YsI METOJ AJIEKTPOHHOIO
OasiaHca; ypaBHEHHUsI PEAKIMH, COOTBETCTBYIOIIMX MOCIEIOBATEIHLHOCTH («IIEMOYKE») MPEBpAIICHUN HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

OTIPEAENIATh OKUCIUTENb U BOCCTAHOBUTENh, OKUCIEHHE U BOCCTAHOBJIEHNUE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSAX;

YCTaHABJIMBATh IPUUNHHO-CIIEJICTBEHHBIE CBS3U: KJIACC BEIIECTBA — XUMHUYECKHE CBOMCTBA BEILIECTBA;

HaOJIOAaTh M OMKUCHIBATh PEAKITNU MEXTY DJIEKTPOJIUTAMHU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITM POJTHOTO) SI3bIKA U S3bIKA XUMHH;
MPOBOJIUTH OMBITHI, HOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB.

MeTtanpeaMeTHblIe pe3yJbTAThl 00y4YeHU s

VYyamuiicst JOJDKEH ymems.

JieNiaTh TIOMETKH, BHITUCKH, IIUTHPOBAHHUE TEKCTA;

COCTaBIISATh JOKJIAT;

COCTaBIISITh HA OCHOBE TeKcTa Ipaduku, B TOM yucie ¢ npumeHeHueM cpeacts MKT;

BIIIETh TAKUM BUJIOM H3JI0)KEHHUS TEKCTa, KaK PAcCyKJICHHE;

UCII0JIb30BAaTh TaKOW BUJ MBICICHHOTO (MI€albHOT0) MOJEIMPOBAaHUS, KaK 3HAKOBOE MOJEIUpPOBaHUE (HA MpUMEpPE ypaBHEHHH peakuuit
JMICCOLIMAIIMHU, MIOHHBIX YPaBHEHUN PEaKIuil, MOIypeakifnii OKUCIEHUS-BOCCTAHOBIICHNUS);

pa3nuyaTh KOMIOHEHTHI JOKa3aTeNbCTBA (TE3UC, apryMEHTHI U GOopMy JTI0Ka3aTeIbCTBA);

OCYILIECTBIISITh MIPSIMOE MHAYKTUBHOE JI0Ka3aTeIbCTBO.

IleMOHCTpaIII/II/I. HcneiTaHue BEIIECTB U UX pacTBOPOB Ha JJICKTPOIIPOBOAHOCTD. 3aBUCHMOCTD SJICKTPOIIPOBOAHOCTHU YKCYCHOﬁ KHUCJIOTBI OT

KOHIIeHTpauuu. B3zaumopelicTBie uHKa ¢ cepoil, consiHoi kucnoroil, xaopuaom meau (I11). 'openne maruus.

JlaGopaTopHble onbIThI. 8. Peakunu, XxapakTepHble sl paCTBOPOB KUCJIOT (COJISTHOM MM cepHOM). 9. Peakiiuu, xapakTepHble 11 pacCTBOPOB

mienoueit (ruipokcuaoB Hatpust uiau kanusi). 10. IToaydeHue u cBoiicTBa HEPaCTBOPUMOI0 OCHOBaHUs, HarpuMmep ruapokcuaa meau (I1). 11. Peakmum,
XapakTepHbIE Ul pacTBOPOB cojiei (Hanpumep, 11 xiaopuaa meau (I1)). 12. Peakiun, xapakTepHble Uil OCHOBHBIX OKCHJIOB (Hampumep, AJsl OKCHIa
Kanblud). 13. Peakiuu, XxapakTepHble Uil KUCIOTHBIX OKCHJIOB (HapuMep, JUIsl YIJIEKUCIIOTO Ta3a).



IIpakTyeckas padora Ne 6. ColicTBa KUCJIOT, OCHOBaHWM, OKCUIOB U COJIEH.
IIpakTnueckas padora Ne 7. Penienue skciepuMeHTaIbHBIX 3a/1a4.

IIpeameTHBIE pe3ybTaTHI 00y4eHUS
Yyamuiicst JOJKEH ymems.
HaOJII0AaTh 32 CBOMCTBAMU BEIIECTB U SIBICHUSIMH, TTPOUCXOISIIIIUMU C BEIIECTBAMU;

OIMCHEIBATh XUMUUECCKUN OKCIICPUMCEHT C MOMOIBIO €CTCCTBCHHOT'O (pYCCKOFO 201058 pOHHOFO) SA3bIKA U SA3bIKA XUMUH,
ACJIaTh BBIBOAELI 11O PE3yIbTaTaM IMPOBCACHHOT'O OKCIICPUMECHTA.

MeTanpeaMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJDKEH ymems.
®  OMpeeNsITh, UCXOI U3 yueOHOH 3a/1auu, HEOOX0JMMOCTh HEMOCPEICTBEHHOTO HIIM OTIOCPEI0OBAHHOTO HAOJIIOICHHUS;
®  CaMOCTOSTENIbHO (POPMHUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUA K YPOBHIO ITIOATI'OTOBKU BbBIITYCKHHUKOB.

BbINYCKHUK HAYYUTCSH:
* OIUCHIBATh CBOMCTBA TBEPIIBIX, )KUAKUX, TA3000pa3HBIX BEIIECTB, BBIACIISIA UX CYIIECTBEHHbIC TPU3HAKY;

¢ XapaKTe€pu3oBaTb BCHIECTBA II0 COCTaBYy, CTPOCHHUIO H CBOﬁCTBaM, YCTaHaBJIMBaTb IMPUYMHHO-CJICACTBCHHEBIC
XapaKTCPHUCTUKAMU BCHICCTBA,

oOpaiuarbcs ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HAarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUU C NPaBUIAMH TEXHUKH 0€3011aCHOCTH;
BBITNIOJIHATH MPOCTEHIIINE MprueMbl 00palleHus ¢ J1adopaTOpHBIM 000pyI0BaHKEM: 1a0OPATOPHBIM IITATUBOM, CITUPTOBKOIA;

CBsA3M MCXKIAY JaHHBIMHU

¢ paCKpbIBaTb CMbLIC]I OCHOBHBIX XHMHUYCCKUX MOHSTUI «aToM», «MOJICKYJIa», «XUMHAYECKUHN QJICMCHT», «IIPpOCTOC BCHICCTBO», «CJIOXKHOC

BCIICCTBO», «BAJICHTHOCTB», UCIIOJIb3Ys 3HAKOBYIKO CUCTEMY XUMUH,

® I/I306pa)KaTb COCTaB HpOCTGfIH.IHX BCIICCTB C IMOMOIIBKO XHMMHYCCKHX (I)OpMy.]'I U CYIIHOCTb XUMHYCCKHUX peaKuHﬁ C IIOMOIIIBKO XUMHYCCKUX

YPaBHEHUH;

¢ BBIYUCIIAITE OTHOCUTCIIBHYIO MOJICKYIIIPHYIO U MOJIAPHYIO MACChI BCIICCTB, a4 TAKKC MACCOBYIO HOJKO XHUMHYCECKOI'O 3JICMCHTA B COCAUHCHUAX

JUI OLIEHKU MX ITPAKTUYECKON 3HAYMMOCTH;
* CpPaBHUBATh 110 COCTAaBY OKCHJIbI, OCHOBAHMUSI, KUCIIOTBI, COJIU;
* KJTacCU(UIIUPOBATH OKCUIbI U OCHOBAHHUS MO CBOMCTBAM, KUCJIOTHI M COJIU TI0 COCTaBY;
* [10JIb30BATHCS J1A0OPATOPHBIM 000PYJOBAHUEM M XUMUYECKOH MOCYI0H;



* IPOBOJIUTh HECJIOXHbIE XUMHUYECKHE OMBITHl M HAOMIOACHUS 32 W3MEHEHMSIMHU CBOWCTB BEILECTB B IPOLECCE HX IMpeBpallleHuil; coOaroaaTh
MpaBUJIa TEXHUKU 0€30MaCHOCTH NP MPOBEICHUH HAOIIOICHHUI U OTIBITOB;

* pa3nIu4aTh SKCIEPUMEHTAIBHO KUCIOTHI M IIEN0YH, MOJB3YACh MHAMKATOPAMHU; OCO3HABATh HEOOXOIUMOCTh COOMIOEHHSI Mep 0€301MacHOCTH
1pu 0OpaLIeHUH C KUCIOTAaMH U IIEJI0YaMHu.

* pacKphIBaTh CMbICH nepuoandeckoro 3akona . M. Menneneesa;

* OIMCBHIBATh U XapaKTEPU30BaTh TAOINYHYIO (OPMY MEPHOTUIECKON CUCTEMBbI XUMUYECKHX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIJIEp U PACIPE/ICICHUE YKCIa SJIEKTPOHOB IO 3JICKTPOHHBIM CIIOSIM aTOMOB XUMHYECKUX 3JIEMEHTOB MaJbIX
MIEPUO/IOB MEPHOANYECKON CHCTEMBI, a TAK)KE KaIHs U KaJIbIHS;

* pa3nu4aTh BUABI XUMUYECKOU CBS3U: HOHHYIO, KOBAICHTHYIO MOJSIPHYIO, KOBAJIEHTHYIO HEMOJISIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh JIEKTPOHHO-HOHHBIE (DOPMYITBI BEIIECTB, 00Pa30BAHHBIX XUMHUYECKIMH CBS3SIMH Pa3HOTO BHIA;

* BBISIBJISITH 3aBUCHMOCTH CBOICTB BEIIECTB OT CTPOCHUS MX KPUCTAJUIMYECKUX PEHIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUTHYECKHX;

* XapaKTepU30BaTh XMMHUYECKHE DIIEMEHTHl U MX COCIUHEHHS Ha OCHOBE IMOJIOKEHHS DJIEMEHTOB B MEPUOJUYECKON CHCTEME M 0COOCHHOCTEH
CTPOCHUS MX aTOMOB;

* XapaKTepu30BaTh HAydHOE M MHPOBO33PEHYECKOE 3HAYCHHE IMEPHUOJHMUECKOrO 3aKOHA M TEPHOAMYECKOW CHCTEMBl XHMHYECKHX JJIEMEHTOB
. Y. MenneneeBa; * 00bSCHATH CyTh XMMHUYECKUX MPOLECCOB U UX MPUHIMIHAAIBHOE OTINYHE OT (PU3MUECKUX;

* Ha3bIBaTh MIPU3HAKH U YCIOBHS MPOTEKAHMS XMMUYECKUX PEaKITHIA;

* YCTAHABJIMBATH MPUHAIKHOCTh XUMUIECKOH peakiiy K ONpeAeIEHHOMY THITY 110 OJJHOMY U3 KJIaCCH()MKAITMOHHBIX TIPU3HAKOB: 1) TIO YHCITy U
COCTaBYy MCXO/IHBIX BEIIECTB U MPOJYKTOB PEaKINU (PEaKIuu COSAMHEHUS, Pa3JIOKEeHHUs, 3aMEIIEeHHs 1 00OMEHa); 2) TI0 BBIACIICHUIO WJIH MOTIIOMICHUTO
TEIUIOTHl (peakUuu SK30TePMUYECKHE U HHAOTEPMUYECKHE); 3) M0 HM3MEHEHHUIO CTENeHEel OKHUCIEHHS XUMHUYECKHX JJIEMEHTOB (peakuuu
OKHCITUTEIHLHO-BOCCTAHOBUTEIBHEIE); 4) TI0O 00paTUMOCTH TIporiecca (peakiuu 00paTuMbie 1 HEOOpaTUMBIE);

* COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTUUYECKON JUCCOIMALMU KUCJIOT, LIEN0Yel, CoJieil; MOJIHbIe U COKpAIIEHHbIE MOHHBIE YpaBHEHHUS peakuui
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOJYKTHl XUMHUYECKMX peakiuil 1o (opmyliaM/Ha3BaHUSM HCXOJHBIX BEIIECTB; OINPEAEATh HCXOJHBIC BEIIECTBA IIO
(dbopMynam/Ha3BaHUSIM MPOAYKTOB PEaKIIHH;

* COCTaBJISITh YpaBHEHHs PEaKIfii, COOTBETCTBYIOIIUX MOCIEA0BATEIHHOCTH («LEMOUKe)») MPEeBPALICHUI HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

* BBISAIBJIATH B IIPOIIECCE IKCIIEPUMEHTA MIPU3HAKU, CBUAETEILCTBYIOLIUE O MPOTEKAHUNU XUMHUUYECKOH peakinu;

* IPUTOTOBIIATH PACTBOPHI C ONPeNEIEHHON MacCOBOH JI0JIel pacCTBOPEHHOTO BEIIECTBA;

* OMPENIeNSITh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U IIEJI0UEH M0 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEaKIMH, MOATBEPKAAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEIIECTB OT/IEIbHBIX HOHOB

* OIIpeNIeNATh MPUHAIICKHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY M3 U3Y4EHHBIX KJIACCOB/TPYIII: METaJIbl 1 HEMETaJUIbl, OKCHJIbl, OCHOBaHUS,
KHCJIOTBI, COJIU;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 UX HAa3BaHUSM;

* ONPEAETATh BaJICHTHOCTh M CTENEHb OKHCIICHHS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTAHUUECKUX COCTUHEHNUH IO BaJICHTHOCTSM M CTENIEHAM OKHCIICHHS 3JIEMEHTOB, a TAKXKe 3apsAaM HOHOB, YKa3aHHBIM
B TabJMIle PACTBOPUMOCTH KHCIIOT, OCHOBAHHM U COJIEH;

* OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUS (PU3UYECKUX U XMMHYECKHX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB M HEMETAIOB) M UX BBICIIUX
OKCHJIOB, 00pa30BaHHBIX IEMEHTAMU BTOPOTO U TPETHETO MEPHOIOB;



* Ha3bIBaTh OOIINE XUMUYECKHUE CBOUCTBA, XapaKTEPHBIE /sl TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBONCTBA, XapaKTEPHBIE IS KAXKIOTO U3 KJIACCOB HEOPTaHUYECKUX BEUIECTB: KHCIIOT, OCHOBAHHIA, COJICH;

* IPUBOJIUTH IIPUMEPBI PEAKLIUM, TOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEUIECTB: OKCUI0B, KUCIIOT, OCHOBAaHUH U COJIEH;
* OIIPEAEIIATH BELMIECTBO-OKUCIIUTEID U BELIECTBO-BOCCTAHOBUTEND B OKUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKLIUAX;

* COCTaBJISTh OKUCIUTEIHFHO-BOCCTAHOBUTENLHBIN OaaHC (U1 N3y4EHHBIX PEAKLUi) 10 MPEI0KEHHBIM CXEMaM PEaKIIHii;

* IPOBOJIUTH JIAOOPATOPHBIE OTBITHI, TOATBEPKAAIOIINE XUMUUECKHUE CBOMICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

BbINYCKHUK MOJVYUT BO3MOKHOCTh HAYYHUThCSI:

* IPaMOTHO 00paIaThCs C BEIIECTBAMHU B MTOBCETHEBHOM JKU3HH;

* 0CO3HaBaTh HEOOXOAUMOCTb COOJIIOICHMSI TIPABIIT SKOJIOTHYECKU O€30MaCHOTO MOBECHUS B OKPYXKAIOIICH MPUPOTHON CpeJIe;

* IOHUMAaTh CMBICII M HEOOXOJMMOCTHh COONIOACHUS MPEANUCAHUN, MpeIIaraéMblXx B WHCTPYKIMSIX IO HCHOJb30BAaHUIO JIEKApCTB, CPEJICTB
OBITOBOM XMUMUU U JIP.;

* HCTOJIL30BaTh MPUOOPETEHHBIE KIIFOUEBBIE KOMIIETEHTHOCTH TPHU BBIOJTHEHUH UCCIEI0BATEIILCKUX MTPOEKTOB 10 U3YYEHUIO CBOMCTB, CIIOCOOOB
MOJTYYCHUS U PACTIO3HABAHUS BEIIIECTB;

* pa3BMBAaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, HCTIONB3Ys CPEACTBA YCTHOW M MUChbMEHHOW KOMMYHHUKAITUHU TIPH pabOTe ¢ TEKCTaMH yaeOHUKa
Y JTIOTIOJIHUTEITLHOM JTUTEPaTypOH, CIIPAaBOYHBIMU TAOIHUIIAMH, MTPOSIBIISATH TOTOBHOCTh K YBOKEHHIO MHOW TOYKH 3PEHUS MPU OOCYXKICHUHU PE3YIIbTaTOB
BBITIOJIHEHHON paboThI;

* O0BEKTUBHO OIICHUBATh WH(MOPMAIIMIO O BEIIECTBAX M XUMHUYECKUX MPOIECCaX, KPUTUUECKH OTHOCUTHCS K TICEBJOHAYYHOW WH(POpPMAIUH,
HeZI0OpOCOBECTHOM peKJiaMe, KacaroIIecsl UCTIOJIb30BAaHUS PA3TUNYHBIX BEIICCTB.

* 0OCO3HaBaTh 3HAYCHUE TEOPETUUECKUX 3HAHHM JIJIST TPAKTUUECKOM JEATETLHOCTH YEJIOBEKa;

* OMMKUCHIBATh U3yYEHHBIC OOBEKTHI KAK CUCTEMBI, PUMEHSISI JIOTUKY CHCTEMHOTO aHAJIN3a;

* MPUMCHATh 3HAHUS O 3aKOHOMEPHOCTSAX TNEPHOJUYECKOW CHCTEMbl XUMHUYECKHX JJIEMEHTOB JUIsi OOBSACHCHHS W TPEIBUJICHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh UHPOPMAITMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YTJIyOJIEHUS 3HAHWK 00 MCTOPUM CTAHOBIICHUS XMMHYECKON HAYKH, €€ OCHOBHBIX
MOHSATHHN, TIEPUOIUYECKOTO 3aKOHA KaK OJTHOTO M3 BAXKHEHUIIINX 3aKOHOB IPUPO/IBI, & TAK)KE O COBPEMEHHBIX JIOCTHIKEHUAX HAYKH M TEXHUKH.

* COCTaBJIATh MOJICKYJIIPHBIE U TIOJIHBIE HOHHBIC YPaBHEHUS 10 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* PUBOJIUTH NIPUMEPBI PEAKIIUMA, TOATBEPKIAIONINX CYIIICCTBOBAHUE B3aUMOCBSI3H MEX Ty OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS PA3IMUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUUYECKOHN peaKilnuu;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS PA3THMUHBIX ()aKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSL.

* MPOTHO3UPOBATh XUMUUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTENIbHBIE WJIM BOCCTAHOBHUTENBHBIE CBOWMCTBA C Y4ETOM CTENEHEH OKHCIIECHUS
AJIEMEHTOB, BXOJISIIUX B €r0 COCTAaB;

* BBISIBJISITh CYLIECTBOBAHME F'€HETUUECKON B3aUMOCBSI3M MEX/1Y BEUIECTBAMHU B PAJY: MPOCTOE BEIIECTBO — OKCUJ — TMAPOKCHU]T — COJIb;

* OPraHU30BbIBAThH, IPOBOUTH YUEHUUYECKHE MPOEKTHI IO UCCIEJOBAHUIO CBOMCTB BEIIECTB, UMEIOLIUX BAXKHOE MPAKTUYECKOE 3HAUCHHE.




Temamuueckoe njianupoeanue no xumuu, 8 knacc,
(2uaca ¢ neodenio, ecezo 68 uacos), YMK O. C. I'abpuensana

Ne Coneprkanue mporpaMMHOTO HPK [ToBTopenune | Joma
ypOKa | Marepuaiia, TeMa ypoka. HIHEE 3anmanus, popmupyromme Y]]
3az1a- Hcnons3oBa-
HHUE peryis- M03HaBa- KOMMYHH- | JUYHOCTHBIE Hue UKT
THUBHBIC TeJIbHbIE KaTUBHbIE
Tema 1. BBenenue B xumuio (6 yacoB)
1 BBoanslii nHCTpYKTaX 10 Th Ousuueckue | 81,2 | Dopmu- dopmu- dopmu- dopmu-
pu paboTe B KaOMHETE XUMHUHU. CBOMCTBA, ynp. 4 | poBaHue poBaHue poBaHue poBaHue
[Ipenmer xumuu. BemecTsa. duznyeckoe MOHATHUS O | YMEHUs YMEHHUSI UHTEpeca K
TEJ0 XUMHH U ee | HaOmoaaTh, | paboTaTh | HOBOMY
2 [IpeBpamienus Bemects. Ponb Xumus | Ousnueckue | 83 ponu B JienaThb B Iapax, peaMe-Ty. Bupryansnas
XMMHH B )KU3HU YEJIOBEKA. B CBOMCTBa yrpl- | )KU3HH BBIBOJIBI DX | OTBEYATH nabopatopus
Kanmer 5 YeII0BEKa NPOBEJCHUN | Ha
KHH. OTIBITOB, BOITPOCHI
3 IIpakTuyeckue padornbi: Nel. ATtom c.198 YMEHHUS YUUTENA, [IpezenTanms
«IIpuémpl paboTaTthb C yMeHUe
oOpailieHus ¢ 1abopaTOPHBIM KHHTOU U C HCIIO0JIB30-
000pyI0BaHUEMY NIEpUOJNYECK | BaTh
4 [lepuoanueckas cucrema 84-5 O# cucre- XUMHYECK
XUMHUUYECKuX anementon J[. M. MOI. Wi SI3BIK,
MengeneeBa. 3HaKu YMEHHUE
XUMUYECKUX 3JIEMEHTOB. paboTaTh
5 Xumuyeckue GopMyIIbL. Haumensmice | 86 c
OTHOCHUTENbHAsT aTOMHAA U oO1ee yIp. XUMHYCC-
MOJIEKYJISIpHAsi Macca. KpaTHOE, 14 KOi
aTtom, MOCY101.
MOJIEKYJIa
6 IIpakTnyeckne padornr: Ne2, C.204
«HaOmronenue 3a ropsmieit
CBEUYON»
Tema 2. ATOMBI XHMHYECKHX 3JIeMeHTOB (7 4acoB)
7 OCHOBHBIE CBEJICHHS O ‘ ATtoMm. | §7-8 | DPopmu- ‘ Dopmu- ‘ Dopmu- ‘ Dopmu- ‘ IIpesenTanys




CTpoeHuH aTroMoB. M30TombI Crpoenue ynpS | poBaHue poBaHUe poBaHUE poBaHUE
sapa atoma cTpS3 | MOHATUI O | yMEHHUS YMEHHUS UHTEpeca
8 CrpoeHue IIeKTPOHHBIX DNeKTpoH 89-10 | ctpoe-Hun | paboTaTh C CIyIIaTh | K KOHKpET- [IpesenTanus
000JI0YEeK aTOMOB. IIepuon. c.66 aToma, KHHIOH, YUUTENsA, | HOMY
I'pynna ymp.1l- | XAMUYECKO | yMEHHUs BECTHU XUMUYECKOMY
4 U CBSI3U U WHTEIPUPOBA | IHAJOT C | DIEMEH-TY,
9 HNonbl. MoHHas xumuyeckas 811 €€ BUIaX. Th 3HAHHS U3 | YUUTEJIEM | IIOUCK
CBSI3b. ymp. 5 ¢u3uKu B U JIPYTUMU | JOTIOJHUTEIBH
c.70 XUMHIO. yYaluMu- | Ou
10 KoBanenTHas nonsipuas 812, col. uHdopmanuu o | [IpeseHTanus
XAMUYECKas CBS3b. ymp.2 HEM.
c./7
11 MeTtannmnueckas XUMHUYECKast 813 [Ipe3enTanms
CBSI3b.
12 O0001IeHNE U CUCTEMATHA3ALIIS 8§7-13 [Tpe3enTarmms
3HaHUH 0 TeMe: K ATOMBI IToBTO
XUMHYECKUX DJIEMEHTOB) pHUTH
OCHOB
HbIE
MOHSAT
us
TEMBI
13 KontpoasHas pa6ora Nel o
TeMe: «Amomul Xumuueckux
971EeMEHMOB»
Tema 3. [IpocTrie BemecTBa (5 4acoB)
14 [IpocTble BemecTBa-MeTaIIbL. dusnyeckue | §14 dopmu- YmMenue YMenue OBnazne-Hue [Ipe3enTanus
CBOMCTBA poBaHue paboTaThb C COTPYAHHM | HaBbIKa-MHU
15 [IpocThie BelecTBa-HEMETAILIBI. ®dusnueckue | 815, HOHATUSA O | y4eOHHM-KOM, | yaThb C JUISL IPaKTH-
Amotponusi. CBOMCTBA ynp.3 | MeTan-nax, | JONOJIHUTEIb | YYUTEIEM | YECKOH
16 Konuuectso Bemecrsa. Moub. OtHocurensH | 816, HEeMeTaulax | HOM B IIOMCKE JCATCIIb-
Momnsipaas macca. as atomHas u | ynp.1- |, JAUTEpaTypoi. | u coope HOCTH.
MOJIEKYNspHa | 3 KOJINYEeCTBE | mepuoauuec- | MHpopmaly
sI Macchbl BEUIECT-BA. | KOM cHUCTe- uu,
17 MounsipHbIit 00BEM Ta30B. Komnuectso | 817, MOM. CJIylnaTh
BEIIECTBA ymp.1, €ro.




18 Pemrenue 3agau no remam: KomuuectBo | §16-
«Monspuvlii 00vem 2a308, BEILIECTBA, 17
KOIUYECmE0 Geuecmea. MOJISIpHast ymp.
Macca, 4-5,
MOJISIPHBIH c.98
o0BeM,
HOCTOSIHHAsI
ABoraapo
Tema 4. Coenunennsi XuMu4ecKux 3jieMeHToB (16 yacoB)
19 CrerneHb OKHCIICHUSL. 818, ®opmupoBa | YMeHue Ymenue YmMmenue [IpesenTanus
yrp.1, | Hue paboTath ¢ paboTarth | MCMOJIB-30BaTh
2 HNOHATHUS O | y4eOHU-KOM, | B Iapax, B | 3HaHUSA B
20 Bakneiirme Kiacchl ONHAPHBIX 819, CTEIIEHU YMEHHE rpymnmnax, | ObITYy.
coenuHeHui. OKCUIBI. ymp.l | okucie- CONOCTABIISIT | OTBEYATh
4 HHS, b, paboTaTh ¢ | Ha
21 OcHOBaHWsL. 8§20, KJIaCCOB dbopmynamMu. | BOMPOCHI
ynp.4- | COCTMHEHU YYUTEIIA.
5 M, YACTHIX
22 Kucnorsr 821, BCIIECT-Bax
yop.3, | 4 CMECsX.
5
23 Coun 8§22
24 Cocrapnenuie GopMyl CoNeH. 822,
ynp.2,
3
25 OO0o0muIeHe U cucTeMaTH3aIus IToTO
3HaHui no Teme «Baxxknelmue PHUTE
KJIaCChI 6I/IHapHI>IX COGHHHCHHﬁ)) OCHOB
HBIE
MOHST
usi
TEMBI
26 AmMop¢HBIE U KPUCTAJUIMYECKHE AToM. 823 ITpesenTanus




BellleCcTBA. THIIBI Monexkyia

KPUCTAJUTMYECKUX PEIIETOK dusznueckoe
TEJo.
duznyeckue
CBOICTBA

27 YucThIe BEMIECTBA M CMECH. Cwmecu. 824

Yucteie
BEIIICCTBA

28 IpakTuyeckas paéora Ne3. C.205
«AHa13 MOYBHI U BOJBI»

Hucrpykrax Th

29 MaccoBas 10151 KOMIIOHEHTOB B Cwmecu. 825,
CMECH. Yucrtele yIp.

BEIIECTBA 2,4,

30,31 | Pemrenue 3a1a4 Ha HAXOXKIECHUE
MacCOBOM W OOBEMHOM J0TH
KOMITOHEHTOB CMECH.(p-pa)

32 IpakTnyeckasi paGora Ne4. C.
«IIpuroroBneHue pacTBopa caxapa 209
C 3aIaHHOM MaccoBOM aomei
PacTBOPEHHOI'O BEIECTBAY
Hucrpykrax Th

33 OO06001TIeHIE B CHCTEMAaTH3AITUS
3HaHui 110 Teme: «CoeTMHeHusI
XUMHYECKUX 3JIEMEHTOBY.

34 KonTpoabHas padora Ne 2 o 818-
Teme «CoeuHEHNS XUMHUUECKAX 25
AJIEMEHTOBY [ToBTO

pUTH
OCHOB
HbIC
MTOHST
ust
TEMBbI
Tema 5. U3meHenus, npoucxoasimue ¢ Beunecrsamu (12 yacos)
35 Du3HICCKUE SBICHHUS B XHUMHHU. Dus. Cnoco0bl 8§26, Dopmu- Ymenue VYmMmeHne VYmeHne ITpesenTanus
SBnenu | paznaeneHus yrp. 3 | poBaHue paboTaTth C BECTH MHTETPUPOBAT
s B cMeceit MNOHITHI 0 | y4eOHU-KOM, | JHAJIOT, b MOJIyYE€HHbIE




Kanmer
KUU.
36 XUMHUYECKUE SABICHUS. 827
XUMHUYECKHUE PEAKIIHH.
37,38, | 3akoH cOXpaHEHHS MacChl 828,
39 BEIIECTBA. XHMUYECKHIE yIp.
ypaBHEHHSI. 2-3
40,41, | Pac4érsl N0 XUMUYECKHM Komuuectso | §29,
42 YPAaBHECHUSAM. BEIIECTBA. ymp.
Monsipaas 2,3
Macca.
Monspasii
00beM
43,44 | Tumbl XUMHYECKUX peakIuil. (p-uu 830-
pasIoXKeHNs ,COSAMHEHU) 31
yup.
1-2:
45 Peakuyu 3aMelIeHus, peakum 832-
oOMeHa. 33
yup.
2,6
46 IpakTyeckasi paGora Nes, C.270
« TIpr3HaKH XUMHUYECKUX
peakiuii» Uucrpykrax Th
47 O06001IEHNEe U CHCTEMATH3ALIMS Peakuuu 826-
3HaHUH 10 TeMe «H3meHnenus, pasnoxenus, | 33
nPOUCX00sUUe C BEULeCMEAMUD. coemuuenus, | [IoBTO
oOMeHa, pUTH
3aMeILCHUS OCHOB
HbIE
MTOHAT
us
TEMBbI
48 KonTposasHas pagora Ne3. o

TeMe «H3menenus, npoucxoosuue
C seulecmeamu.

XUMuye-
CKHX
peakuu-1x,
UX THUMAaXx;
YMEHHUS
MHACATh
peakuuu u
paccras-
JATh
ypaBHE-HHUE
B
XUMHYECKHU
X peakuHu-
X.

NEPUOUYECK
oHi cucre-
MO,
IrOPUTMOM
paccras-
JeHUS

K03 u-
LIUEHTOB B
XUMHUYECKUX
ypaBHE-HUSX;
yMEHHE
UHTETpUpOBa
Th 3HAHUSA U3
¢u3uKu B
XUMHUIO.

paboTtath
B T1apax,
paboTtatb
c
YUYHUTEIIEM.

3HaHUS B
MPAKTU-YECKOU
JKU3ZHU.

[Ipe3enTanus

Tema 6. Teopusi 3JIEKTPOJTUTHYECKONH TUCCOIUANNH W CBOIICTBA KJIACCOB HEOPraHMYecKuX coequHenuii (19 yacos)




49 PactBopenue . PactBopumocTh Honnas 835
BEIIECTB B BOjie. THITBI paCTBOPOB. CBSI3b.
[ToBTOpHBIN nHCTpYKTax 1o T.b. KoBaneHuTHas
HETIOJISIpHAs
U NOJISIpHAs
CBs3b. MoHEBI
50,51 | DyeKTponuTHYECKas AUCCOLMALIHS Kucnora 836-
(BH) u Teopus D] 37,
yIIp.
1,4,5
52 VoHHbIE ypaBHEHHs peaKIMii OcHoBaHue 838,
ymp.2,
5
C.237
53 YcnoBus IPOTEKaHUS XUMHUIECKHIX 838
peakuuii MeXay pacTBOpaMHU C.273
3JIEKTPOJIMTORB J0 KOHIIA
54 Kucnors ,ux K1accuuKkarus u 839,
CBOICTBA. yop.
3,4
55-56 | OcHoBaHusI, UX KIacCUpUKAIUSI 840,
U CBOICTBA. yop.
3,5
57 Oxcubl, BX KiacCu(UKaIIsI 1 841
CBOICTBA. ymp. 3
58 Conu, ux knaccuukanus u 842
CBOICTBA. yIIp.
2,5
59 [eHeTHYeCKas CBA3b MEXKIY 843,
KJIACCaM¥ HEOPTaHUYECKUX yIp.
COCIMHEHUH. 2.4
60 IpakTuyeckas padora Neb. C.274
«CBolicTBa KHCIIOT, OCHOBaHHH,
OKCHJIOB U conei». Mucrpykraxk Th
61 O00011IeHrE U CHCTEMATU3ALINSA IToBTO
3HaHuil no teme: «PacTBopenue u pHUTH
PacTBOPBI». HOHSIT

ue 00

dopmu-
poBaHue
MMOHATHH O
pacTBo-pax,
AIEKTPO-
JINTUYCCKON
JHECCOITHAIL
W1, HOHHBIX
ypaBHe-
HUSAX,
KHCJIO-TaX,
OCHOBa-
HHUH, COJIAX,
OKCHJIOB,
OKHCIIH-
TEIBHO-
BOCCTaHOBH
TEIb-HBIX
peaKuu-sX.

dopmupoBaH
ue yMEeHUs
paboTats ¢
y4eOHUKOM,
aIropuTMaMu
COCTaBJICHUS
MOHHBIX
YpaBHEHUH U
pacCTaHOBKHU
K03 u-
L[UEHTOB B
OKHUCIIH-
TEIbHO-
BOCCTaHOBUT
eJb-HbIX
peaxkuu-sx.

®opmMupo
BaHUE
YMEHUS
paboTtatb
HUHIUBULY
aJIbHO U B
napax,
COTpYIHHU
4qaTh C
YUUTEIIEM,
yMEHHE
3aJaBaTh
BOTIPOCHI.

®opMupoBaHU
¢ yMeHHs
UHTErpUpOBaAT
b 3HaHUA O
paccTBo-pax,
KHCJIO-TaX,
OCHOBA-HUSIX,
COJISIX U
OKCHJIaxX B
MOBCEI-

HEBHYIO
KU3Hb.

[Ipe3enTanus

IIpezentanus

[Ipesenranus

[Ipesentanus

[Ipesenranus

[Ipe3enTanus




HOHH

[Ipe3enTanus

BIX
peaki
UIX
62-63 | OxucnHuTEnbHO- 844
BOCCTaHOBHUTEIbHBIC PEAKIIUU yIIp.
(OBP). 1,7
64 CBo#icTBa IPOCTBIX U CIOKHBIX IToBTO
pemrectB B cBere TOJl 1 OBP pHTB
MOHST
ne 00
WOHH
BIX
peaki
UIX
65 IpakTuyeckas padora Ne7. C.275
PerieHre skcriepuMeHTaIbHBIX
3aga4 no teme: «OBP»
Hucrpykrax Th
66 O06001IeHNE U CUCTEMATU3ALIUS IToBTO
3HaHu# 1o TeMe «PacTBopenue. PHTB
PactBOps!1. CBOMCTBa pacTBOPOB OCHOB
QJICKTPOJIMTOB, HOHHBIC ABHCHUA,
OBPI;S M HBIE
MOHAT
us
TEMBI
67 HToroBasi KOHTPOJIbHAsK padoTa
Ned 3a xypc xumunu 8 kiacca
68 AHanHU3 UTOTOBOH KOHTPOIHHOMN Nzyuen 3amu
pabotsl. IIpoekTHas MeITETBHOCTD. | ye Ta
Marepu MPOEK
ana s Ta
MPOEKT «Kucn
aB OTHI B
Kanmsl IpUpPO
KHH. Je U

IoMa




Onucanue y4e0HO-METOAMYECKOI0, MATEPUAJIBHO-TEXHUYECKOT0 U HHGOPMAIITMOHHOI0 o0ecriedyeHus: 00pa30BaTeJILHOI0

npouecca.
HarypaabHbie 00beKkThl. HaTypanbHbie 00BEKTHI, HCIOIb3yeMbIe B O0OYICHHH XUMUH, BKIIOYAIOT B c€0s KOJUICKIIMH MHUHEPAIOB U TOPHBIX MTOPOI,
METAJUIOB U CIUIABOB, MUHEPAJIBHBIX yI0OpEHHU, MJIaCTMACC, Kay4yKOB, BOJIOKOH H T. 1. O3HAKOMJICHHE ydalIuxcsi ¢ 00Opa3liaMi UCXOIHBIX BEIIECTB,
MOJYITPOAYKTOB M TOTOBBIX M3/IEJIHI TMO3BOJISET MOJIYYUTh HATJISIIHOE MPEACTaBICHUE 00 ITUX MaTepualaxX, UX BHEITHEM BHJIE, a TAKXKE O HEKOTOPHIX
(u3HYECKUX CBOWCTBaX. 3HAUUTENBHBIC Y4eOHO-TIO3HABATEIHHBIC BO3MOXKHOCTH HMEIOT KOJUICKIIMW, H3TOTOBJICHHBIC CAMUMHU OOYYArOIIIHMMHUCS.
[IpenmMeTs! U1 TaKMX KOJUJIEKIHUHA COOMPAIOTCS BO BpEMS IKCKYPCUI U IPYrMX BHEYPOUHBIX 3aHATUH.
Konnexkuun #MCHONB3YIOTCS TOJIBKO I O3HAKOMIICHMSI yYallMXCs C BHEUNIHUM BHAOM M (U3MUYECKHMMHU CBOWCTBAMH HU3Y4aeMbIX BEIIECTB M
MartepuaioB. [[Js mpoBeneHUsI XUMUUYECKUX OTIBITOB KOJUIEKIIUH UCTIOIb30BATh HEIb3sI.
XuMHuYecKue peakTuBbl U MaTepuaJbl. OOpalieHre co MHOTUMH BEIIECTBAaMHU TpeOyeT CTPOroro COOJIO/IEHUS MPaBWII TEXHUKH 0€30TacHOCTH,
0COOEHHO TIPH BBITIOJIHEHUHU OMBITOB CAMUMU ydaluMucs. Bce Heo0X0IMMbIe MephI MPEI0OCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JIOKYMEHTAX U
WHCTPYKIUSAX, a TAKKE B IOCOOUAX TSI YUUTEICH XUMHUH.
Hawnbonee yacTo ucnosib3yeMble PEaKTUBBI U MaTEPHAIIBI:
1) mpocThie BelecTBa - Me/Ib, HATPHUiA, KaJbIIUi, ATFOMUHNAN, MarHUH, JKeJe30, [IWHK, cepa;
2) oxcuzapl — meau (11), kanbuus, xenesa (1), maraus;
3) KHUCIIOTHI - COJISTHAsSI, CEpHAs, a30THas;
4) OCHOBaHUS - THAPOKCHU/I HATPHS, THIAPOKCH KaIbIHs, THAPOKCHT Oapusi, 25%-HbIi BOJHBIN pacTBOP aMMHaKa,
5) comu - xmopuasl Hatpus, meau (1), sxkenesa(lll); aurparsr kamus, Hatpus, cepebpa; cyabdarer meau(ll), xenesa(ll), sxenesa(lll), amomunns,
aMMOHMSI, KaJusi, OpOMUJ HATPHS;
6) opraHuyecKue COCITUHEHHs - Kpaxmall, MIUIUPHH, YKCYCHAs KHCJIOTa, METHUIIOBBIN OpamKeBbIi, (eHodTaleHH, JaKMyc.
XuMnueckas J1alopaTopHasi MOCyAa, anmaparbl ¥ Npudopbl. XUMUYECKas MOCyJa MOJApaA3JeiseTcs Ha ABE TPYNIbL: ISl BBIIIOJHEHUS OIBITOB
YYalMMHUCS U IEMOHCTPALMOHHBIX OMBITOB.
[Tpubopsl, anmapatel U YCTAaHOBKH, UCIOJIb3yEMbIE HA YPOKaX XUMUH, MOAPA3JCIAIOT HA OCHOBE MPOTEKAIOIIUX B HUX (PU3NYECKHX U XUMHUYECKUX
MPOLIECCOB C YYACTUEM BELIECTB, HAXOIAUIMXCS B Pa3HBIX arperaTHbIX COCTOSHUSX:
1) mpubops! st pabOTHI ¢ Ta3aMu - MOJTydeHHE, COOMpPaHne, OUYUCTKA, CYIIIKA, TOTIONICHUE T'a30B; PEaKIUU MEXy ITOTOKAMH ra30B;
2) ammapaThl U IPUOOPHI TSI OMBITOB C KHUIKHMH U TBEPBIMHU BEIIECTBAMHU - IICPETOHKA, PUIBTPOBAHUE, KPUCTAIUTU3AIIUS; IPOBEICHUE PEaKIHii
MEK/ly TBEP/IbIM BELIECTBOM U KUAKOCTBIO, )KUJAKOCTBIO U )KUAKOCTHIO, TBEPbIMH BEIIECTBAMHU.
Bue 37011 kitaccuduKkanuu HaXoAATCs JBE TPYIIBI yueOHOM anmaparypsl:
1). st u3y4eHusl TEOPETUUECKUX BOIIPOCOB XMMUU - UIJUTFOCTPAIUS 3aKOHA COXPAHEHHSI MacChl BEUIECTB, IEMOHCTPAIUS ANEKTPOIPOBOIHOCTH
pacTBOPOB, JEMOHCTpPALMS JIB)KEHHSI MOHOB B 3JIEKTPUYECKOM TIOJIE; IS M3YYEHHUS CKOPOCTH XUMHUYECKOM PpEaKIUd M XUMHUYECKOTO
paBHOBECHS;
2). U WIUTIOCTPAINH XUMHYECKUX OCHOB 3aBOJICKMX CIIOCOOOB MOJIYYEHUS HEKOTOPBIX BEIIECTB (CEPHOM KUCIOTHI, aMMHUaKa U T. 11.).
BcenoMoraTtenbHy 0 posib HTPalOT U3MEPUTETbHBIC U HarpeBaTeIbHbIe TIPUOOPHI, Pa3IMUHbIC TPUCTIOCOOICHUS IS BHITIOTHEHUS OMBITOB.



Mopenau. O6beKTaMu MOJICIIUPOBAHUS B XUMUU SIBIISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUTBI, 3aBOJICKHE alIapaThl, a TAKXKE MPOUCXOASIINE MPOIIECCHI.
B npenogaBaHuy XUMHUH UCTIONB3YIOTCS MOJETH KPUCTALTMYECKUX PEIIETOK anMasa, rpaduTta, cepbl, hocdopa, okcuaa yruepona(lV), nona, xenesa,
Menu, Mmarausi. Habopel Mojieneit aToMOB Jisl COCTaBIICHUS IAPOCTEPKHEBBIX MO/IEIEH MOJIEKYIT MPU U3YyUYEHUH OPTaHUYE€CKON XUMHUH.

YueOHble MOcOOMs HA Me4yaTHOH OCHOBe. B mporiecce oOyueHUS XUMHUHU HCIOJB3YIOTCS CICAYIONME TaOIUIbI MOCTOSHHOTO 3KCTIOHUPOBAHUS:
«[lepuomnyeckas cucremMa xumuueckux dnmemeHToB JI. WM. MenneneeBa», «Tabmuma pacTBOPHUMOCTH KHCJIOT, OCHOBAaHHUH M COJEW», «IJIEKT-
POXHUMHUYECKUH Psii HAIPSHKEHUHA METAJLIOB).

JlJiss opraHW3aluy CaMOCTOSTEIBHONW pa0OThl OOYYAIOIIHUXCS HAa YPOKax HCIIOIB3YIOT Pa3HOOOpPa3HBbIC IUIAKTUYECKUE MATePUANIBI: KApTOYKH C
3aIaHUSIMU PA3HOM CTETICHU TPYIHOCTH JUISl H3y4EHUsI HOBOIO MaTepurasa, CaMONPOBEPKU U KOHTPOJISI 3HAHUM YJaIUXCS.

JKPaHHO-3BYKOBBIE€ CpPeACTBA 00y4YeHHsl. DKPAHHO-3BYKOBBIC TIOCOOMS NENSATCS HA TPU OOJBINHE TPYIIbBI: CTaTUYHBIC, KBa3HJIWHAMUYHBIC U
nuHaMu4yHble. CTaTHYHBIMU 3KPAaHHO-3BYKOBBIMU CPEACTBAMU OOYUEHHUS! SIBISIOTCA AUadUIbMBI, TUATO3UTUBBI (CIaiIbl), €IMHUYHbBIE TPAaHCTIAPAHThI
st TpadomnpoexTopa. Cepun TpaHCHApaHTOB TO3BOJISIIOT UMHUTHPOBAThH JABMKEHUE MyTEM IMOCIE0BATEILHOTO HAJIOKEHHS OJTHOTO TpaHCIapaHTa Ha
npyroii. Takue cepun OTHOCST K KBa3UIMHAMUYHBIM KPAHHBIM TIOCOOHSIM.

JIuHAaMUYHBIMU DKPaHHO-3BYKOBBIMU TOCOOUSIMH SIBJISIFOTCSI TPOW3BEICHUST KUHEMaTorpada: IOKYMEHTAJIbHOTO, XPOHHKAJIBHOTO, MYIbTHILIH-
KarmoHHoro. K 3To#l ke rpyrie OTHOCSTCS SKPaHHO-3BYKOBBIE CpEACTBA OOy4YEHHUS, IS TPEAbSBICHUS HHPOPMAIMH KOTOPHIX HEOO0XOauMma
KOMIBIOTEPHAST TEXHUKA.

Texnnueckue cpeacrBa od0ydeHus. [Ipy KOMIUIEKCHOM HCIOJIB30BAaHUU CPEACTB OOYYCHHS HEHU30€KEH BOMPOC O BO3MOKHOCTH 3aMEHBI OJTHOTO
nmocoOusi APyruM, HaAMpUMep AEMOHCTPAIIMOHHOTO WM J1abOpaTOPHOTO OMBITA €ro M300pakeHWeM Ha dkpaHe. MHdbopmamwms, comepkamiascs B
SKpAaHHOM TIOCOOMH, TPEACTaBISIET COOOW JWIb OTPAKEHHE PEaTbHOTO MHpA, W TMO3TOMY OHAa JOJDKHA HMETh OMOPY B YYBCTBEHHOM OIIBITE
oOyvarormuxcsi. B mpotuBHOM ciydae (opMupyroTcs HemnpaBwibHbIe M (popmanbHbie 3HaHHUSI. OcoOeHHO omacHO (OPMUPOBAHHE HCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTABICHUHN, MOCKOJIbKY 3KPAaHHOE MPOCTPAHCTBO M BPEMS 3HAYUTEIHHO OTIMYAIOTCS OT PealbHOTO MPOCTPAHCTBA
1 BpeMeHH. DKpaHHOEe 0coOHe He MOKET 3aMEHUTh CO00H peanbHbI 0OBEKT B MPOLIECCe ero MO3HaHUs BBUAY TOTO, YTO HE MOKET ObITh HICTOYHUKOM
YYBCTBEHHOI'O OIbITA O CBOWCTBAX, CYIIECTBEHHBIX MPU U3YUYEHUU XMMHH: IIBETE, 3aaxe, KPUCTAJUIMYECKOM CTPOEHUHU U T. 1. B To ke BpeMs npu
HAJIMYUU y Y4YalUXCA JTOCTATOYHBIX UyBCTBEHHBIX 3HAHUN HA HEKOTOPBIX 3Tanax oO0y4deHHs] BOCIPOM3BEACHHE XHUMHYECKOTO OIbITa B 3KPaHHOM
MOCOOMH MOXET OBITH OOJIee 11eTIECO00pa3HbIM, UEM €ro OBTOPHAS JEMOHCTPALIHSL.

I[lnanupyembie pe3yJibTaThl H3yYeHHUs Y4eOHOr0 MpeaMeTa.

B pe3ynbraTe n3yueHuss XauMuu Ha 6a30BOM YPOBHE YUEHUK JOJIKEH
3HATH/MIOHUMATD:

® XHMHYECKYIO CUMBOJIMKY: 3HAKH XUMUYECKHX 3JIEMEHTOB, (OPMYIIbI XUMUYECKUX BEIIECTB, YPABHEHHS XUMUYECKIX PEAKIIHIA;

e BaXHEWIINE XUMUYECKHUE MOHSATHS: BEIIECTBO, XMMHUUECKUN IE€MEHT, aTOM, MOJIEKYJIa, OTHOCUTEIILHbIE aTOMHAsI U MOJIEKYJISIpHASI MAaCChl, HOH,
aJUIOTPOIIHSL, U30TOIbI, XUMUYECKAsI CBSA3b, DJIEKTPOOTPULIATEIbHOCTh, BAJIEHTHOCTb, CTENIEHb OKUCIEHUS, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN
00BeM, BelIecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHUS, PACTBOPBI, AJIIEKTPOJIUT U HEANIEKTPOIIUT, MEKTPOIUTHIECKAs TUCCOIHAIINS,
OKHUCJIUTEThb M BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHHE, TEMJIOBOM 3((}eKT peakinu, CKOPOCTb XUMHUYECKOM peakluu, KaTajus,
XMMHUYECKOE paBHOBECHE, YTIIEPOIHBIN CKeTeT, QYHKIIMOHAbHAS TPYIINa, U30MEpHsl, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XUMUU: COXPAHEHUSI MACChI BEUIECTB, IOCTOSHCTBA COCTaBa, IEPUOANUECKHI 3aKOH;

® OCHOBHbBIEC TEOPUU XUMUU: XUMUYECKOMN CBSA3M, IEKTPOJIUTUUECKON TUCCOUAIUHU, CTPOECHUS OPTaHNYECKUX COEIMHEHMUI;



e BaXHEHIIME BEIIECTBA U MAaTEpPUAJIbl: OCHOBHBIE METAJUIBl M CIUIABBI; CEpHas, COJIsIHAs, a30THAs M YKCYCHAas KHMCJIOTBHI; LIEJIOYM, aMMHAK,
MUHEpalbHbIE YA0OpeHHs, METaH, STHJIEH, aleTHiieH, OEH30J, 3TaHOJ, >KHUPBI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmall, KIeTdaTka, OelKH,
HCKYCCTBEHHbBIE U CHHTETUYECKUE BOJIOKHA, Kay4yKH, [1JJACTMACCHI;

yMeThb:

e Ha3pIBATh: 3HAKU XUMUYECKUX JIEMEHTOB, U3yUEHHbBIE BEIIECTBA 10 «TPUBHAJIBHO» WIIM MEXIyHapOIHON HOMEHKIIATYPE;

e OmpefessiTh: BAJICHTHOCTh U CTEHEHb OKHCIIEHUS XUMUYECKHX 3JIEMEHTOB, THUI XMMHUYECKOH CBSI3M B COEIMHEHMSX, 3apsi/l MOHA, XapakTep
Cpelbl B BOJHBIX PaCTBOPAX HEOPraHUUECKUX COCTUHEHHM, OKUCIUTENb U BOCCTAHOBUTEIb, IPUHAJIEKHOCTD BEIIECTB K Pa3IMYHbIM KJaccam
OPraHU4YeCKUX COCTUHECHUN;

® XapaKTepHU30BaATh: 3JIEMEHTHl MajblX [EPUOJIOB IO HX IOJOXKEHUIO0 B mepuoauueckoi cucteme [[.M.MenneneeBa; oOumue XuUMHUYECKUE
CBOMCTBa METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJACCOB HEOPraHMYECKUX W OPraHMYEeCKHX COEIMHEHUH; CTPOEHHE M XMMHUYECKHE CBOMCTBA
M3Y4YEHHBIX OPraHUYECKUX COECTUHEHUI;

e O0ObSICHATBH: 3aBUCUMOCTh CBOMCTB BELIECTB OT HUX COCTaBa U CTPOCHMS; MPUPOAY XUMHUYECKOM CBSI3M (MOHHOHM, KOBAJIEHTHOM,
METaJNINYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKUK U MOJIOKEHUS XMMHUYECKOTO PABHOBECHUS OT Pa3IMUHbIX (PaKTOPOB;

¢  BBINOJHATh XUMUYECKUI 3KCIIEPUMEHT IO PACIO3HABAHUIO BaKHEMIINX HEOPraHMYECKHX (KHUCIOpOJ, BOJAOPOJI, YIJIIEKUCIbIN ra3, aMMHUaK,
PacTBOPHI KUCIIOT U IIEJI0YEH, XJIOpUI-, Cyabdat -, kapOoHAT-UOHBI, HOHBl aMMOHUSI) ¥ OPTaHUYECKUX BEIIECTB;

¢ BBIYMCJIATH: MAaCCOBYIO JIOJIIO XMMHYECKOIO 3JIeMEHTa Mo (opMylie COEIUHEHMs], MAaCCOBYIO JI0JII0 PAaCTBOPEHHOIO BEIIECTBA B PAacTBOPE,
KOJIMYECTBO BEIIECTBA, 00BEM UM MacCy peareHTOB WU MPOJTYKTOB peaKLUu.

® MPOBOAUTH CAMOCTOSITENbHBIN MOMCK XUMUYECKOW HH(POPMAIMK C UCHOIb30BAaHUEM PAa3IMYHBIX HCTOUYHUKOB (HAyYHO-TIOMYISPHBIX U3JaHU,
KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHeTa); MCMOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH Ui 00pabOTKH M Hepeqayd XUMUYECKOU
WH(pOpMaIIUK U €€ TIPEICTABIICHUSI B Pa3IMYHbBIX (popMax;

®  HCHOJIB30BAaTh NPUOOPETEHHbIE 3HAHUSA U YMEHUS B IPAKTHYECKOM AeSITeJIbHOCTH M NOBCEAHEBHOM KU3HU JJIS:

® O00BSICHEHUS XUMHUYECKUX SBJICHUN, TPOUCXOAAIINX B IPUPOJE, ObITY U HA IPOU3BOJICTBE;

® ONpeIeeHUs] BO3MOXHOCTH MPOTEKAHNUSI XUMUUYECKUX IIPEBPAILICHHUI B PA3JIMUHBIX YCIOBUSAX U OLEHKU UX TIOCIIE/ICTBUN;

® HSKOJIOTMYECKH I'PAMOTHOrO MOBEACHUS B OKPYXKAIOILIEH Cpele;

® OILICHKHU BIIMSHUS XUMHUYECKOTO 3arpsA3HEHUS OKPYKAIOIIEH Cpeibl HA OPraHN3M Y€JI0BEKa U IPYTHe )KUBbIE OPTaHU3MBI;

e (0e30omacHOro oopalleHus ¢ TOPIOYUMU U TOKCUYHBIMU BELIECTBAMH, Ta00PATOPHBIM 000PYIOBaHHEM;

® [IPUTOTOBIICHUS PACTBOPOB 33JaHHOW KOHIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

KPUTHYECKOW OLIEHKH I0CTOBEPHOCTH XUMUYECKOM UH(OPMALIMHU, TIOCTYMAOIIEH U3 Pa3HbIX HICTOYHUKOB.



Pexomenayemas aureparypa.
1. Jlurepartypa, ncnojib3yemMasi yauTesiem:

- OCHOBHAA TUMepamypa
1. T'abpuensu O.C. [Iporpamma kypca xumuu s 8-11 kiraccoB o0meo0OpazoBarenbHbIX yuapexkaeHuid. — M.: JIpoda;

2. T'abpuensua O.C. Xumust: 8 kiacc : yaeOHUK 111 001eo0pa3zoBaTesbHbIX yupexacauii. — M.: JIpoda.2020 r.

- 0onoIHUMeNbHAs TUmepamypa

1. T'abpuensu O.C. M3yuaem xumuto B 8 ki1.: muaaktrdeckue matepuaisl / O.C. I'abpuensa, T.B. CmuproBa. — M.: bk mroc

2. XuMmus: 8 Kiacc: KOHTPOJbHBIE U TpoBepouHbIe padoThl K yueouuky O.C. I'abpuensna «Xumus. 8 kimace» / O.C. IN'abpuensn, I[1.H. bepeskun, A.A.
VYirakosa u ap. — M. : JIpoa; (2020 r)

3. Tabpuensu O.C., Bucko6oitnukoBa H.I1., AmykoBa A.B. HactonbHas kaura yuntens. Xumus. 8 ki1.: Mertoanueckoe mocodue. — M.: [Ipoda;

4. I'abpuensn O.C., Pynos H.H., Tonkynos B.1. Xumuueckwnii sxcniepumenT B 1kosie. 8 kinacc. — M.: Ipoda,2018 r.

5. Anxumuk (http://www.alhimik.ru/) - ogMH W3 Jy4IIUX CAaWTOB PYCCKOSI3bIYHOTO XHMMHUYECKOro VHTepHETa OpUEHTUPOBAHHBIM Ha Y4YUTENs M
YUEHHKa, MPETIoAaBaTeIs U CTYICHTA.

2. Jlutepartypa, peKoMeHayeMas 1JIsl YYaluxcs.
- OCHOBHas 1Umepamypa
INa6puensu O.C. Xumust: 8 kinace : yaeOHUK 1151 001eo0pa3oBaTenbHbIX yupexkaenuid. — M.: Ipoda.2020 r.
- OONONHUMENbHAS TUMepamypa
1. XKypHan «XumMus B MIKOJIEY;
2. Kontpen - Xumus misa Beex (http://kontren.narod.ru). - naHGOPMAIIMIOHHO-00pa30BaTEIbHBINA CAUT IS TEX, KTO U3y4aeT XUMHIO, KTO €€ MPEINo/IaeT,
JUIS BCEX KTO UHTEPECYETCS XUMUEH.
3. Anxumuk (http://www.alhimik.ru/) - oaWH W3 JYYIIMX CAHTOB PYCCKOS3BIYHOIO XUMHUYECKOro VHTEpHETa OpPUEHTHUPOBAHHBIM HAa YUUTEIS M
YUEHHUKa, IIperojaBaTelis U CTyACHTA.
4. DHUMKIIONEAUYECKUH CI0Baph FOHOTO XMMHKA

3. Meaunapecypchbil.
— (D «Heopranuyeckasi XuMusi», U31aTEIbCTBO «Y YUTEIb)
— CD «llIxona Kupunna u Medoaus», U31aTeIbCTBO « Y UUTEITb)
— Xwuwmus. [Ipocsemenue «Heopranudeckas Xumus»,. 8 kiacc. (Ha 2-X IUCKaXx)
— Xwumus (8-11 knacc). Bupryansnas naboparopust (yueOHOE 3JI€KTPOHHOE U3JIaHKE)
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